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(54) EXHAUST EMISSION CONTROL DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To surely maintain the ^ ^ 
amount of hydrogen sulfide generated per unit time to ^- mAS 
be a fixed amount or less, when making sulfur 
element discharged from the exhaust purification 
catalyst. 

SOLUTION: The device is provided with an exhaust 
purification catalyst 23 for purifying element in 
exhaust gas. The sulfur element in the exhaust gas is 
occluded in the exhaust purifying catalyst; when 
discharging the occluded sulfur element, the 
temperature of the exhaust purification catalyst is set 
at the prescribed temperature or higher, and the air 
fuel ratio of the exhaust gas is set to almost the 
theoretical air/fuel ratio or richer. A hydrogen sulfide 

quantity control means is provided, by which the amount of the hydrogen sulfide generated 
from the sulfur element discharged from the exhaust purification catalyst during 
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discharging the sulfur element is maintained to be the fixed amount. On the basis of output 
by a hydrogen sulfide amount detecting means 29 for detecting the amount of hydrogen 
sulfide, which flows out of the exhaust purification catalyst, actuation of the hydrogen 
sulfide amount control means is controlled. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Occlusion of the sulfur component in exhaust gas is carried out to the exhaust air 
purification catalyst for purifying the component in exhaust gas, and this exhaust air purification 
catalyst. The sulfur component emission processing means for performing mostly theoretical air fuel 
ratio or sulfur component emission processing made rich for the air- fuel ratio of the exhaust gas 
made to flow into this exhaust air purification catalyst while carrying out temperature of an exhaust 
air purification catalyst to beyond predetermined temperature, when this sulfiir component by which 
occlusion was carried out should be made to emit from an exhaust air purification catalyst, In the 
exhaust emission control device of the internal combustion engine possessing the amount control 
means of hydrogen sulfides for maintaining the amount of the hydrogen sulfide generated from the 
sulfur component emitted from the exhaust air purification catalyst during sulfur component 
emission processing below to a constant rate The exhaust emission control device of the internal 
combustion engine which possesses the amount detection means of hydrogen sulfides for detecting 
the amount of the hydrogen sulfide expected to flow out of the amount or exhaust air purification 
catalyst of a hydrogen sulfide which is flowing out of the exhaust air purification catalyst, and 
controlled actuation of the amount control means of hydrogen sulfides based on the output of the 
amount detection means of hydrogen sulfides. 

[Claim 2] The above-mentioned amount detection means of hydrogen sulfides is the exhaust 
emission control device of the internal combustion engine according to claim 1 which does direct 
detection of the amount of the actual hydrogen sulfide which is flowing out of the exhaust air 
purification catalyst by the hydrogen-sulfide sensor. 

[Claim 3] The above-mentioned amount control means of hydrogen sulfides is the exhaust emission 
control device of the internal combustion engine according to claim 1 or 2 which maintains the 
amount of the hydrogen sulfide which flows out of an exhaust air purification catalyst during sulfur 
component emission processing below to a constant rate by controlling the temperature of an exhaust 
air purification catalyst. 

[Claim 4] The above-mentioned amount control means of hydrogen sulfides is the exhaust emission 
control device of the internal combustion engine of any one publication of claim 1-3 which 
maintains the amount of the hydrogen sulfide which flows out of an exhaust air purification catalyst 
during sulfur component emission processing below to a constant rate by controlling the property of 
the exhaust gas which flows into an exhaust air purification catalyst. 

[Claim 5] The above-mentioned amount detection means of hydrogen sulfides is the exhaust 
emission control device of the internal combustion engine of any one publication of claim 1-4 the 
amount control means of hydrogen sulfides was made to operate when the hydrogen sulfide of the 
amount more than a constant rate was detected during sulfur component emission processing. / 
[Claim 6] The above-mentioned amount control means of hydrogen sulfides is the exhaust emission 
control device of the internal combustion engine of any one publication of claim 1-4 which controls 
the temperature of an exhaust-air purification catalyst so that the temperature of the exhaust-air 
purification catalyst which can maintain the amount of the hydrogen sulfide which flows out of an 
exhaust-air purification catalyst during sulfur component emission processing below to a constant 
rate sets up as target temperature based on the output of the amount detection means of hydrogen 
sulfides and the temperature of an exhaust-air purification catalyst turns into this target temperature. 



http://ww4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww 12/15/2005 



JP,2003-035132,A [CLAIMS] 



Page 2 of 3 



[Claim 7] The above-mentioned amount control means of hydrogen sulfides is the exhaust emission 
control device of the internal combustion engine according to claim 6 which lowers target 
temperature when the amount detection means of hydrogen sulfides detects the hydrogen sulfide of 
the amount more than a constant rate. 

[Claim 8] The above-mentioned amount control means of hydrogen sulfides is the exhaust emission 
control device of the internal combustion engine according to claim 1 which maintains the amount of 
the hydrogen sulfide which flows out of an exhaust air purification catalyst below to a constant rate 
by lowering the temperature of the at least elevated temperature part of an exhaust air purification 
catalyst, when the amount of the hydrogen sulfide detected by the amount detection means of 
hydrogen sulfides during sulfur component emission processing turns into more than a constant rate. 
[Claim 9] The above-mentioned amount control means of hydrogen sulfides is the exhaust emission 
control device of the internal combustion engine according to claim 8 which lowers the temperature 
of the at least elevated temperature part of an exhaust air purification catalyst by changing either at 
least among the passage directions in case the flow rate of exhaust gas and exhaust gas which flow 
into an exhaust air purification catalyst pass an exhaust air purification catalyst. 
[Claim 10] The flow control valve for adjusting the flow rate of the exhaust gas which flows into the 
bypass path for bypassing the above-mentioned exhaust air purification catalyst, and an exhaust air 
purification catalyst, and the flow rate of the exhaust gas which flows into a bypass path, The 
reducing-agent addition equipment for adding a fuel in the exhaust gas which flows into an exhaust 
air purification catalyst is provided further. The above-mentioned sulfur component emission 
processing means adds a fUel in the exhaust gas which flows into an exhaust air purification catalyst 
while adjusting a flow control valve so that the flow rate of the exhaust gas which flows into an 
exhaust air purification catalyst may be set up fewer than the flow rate of the exhaust gas discharged 
by the internal combustion engine. The above-mentioned amount control means of hydrogen sulfides 
The flow rate of the exhaust gas which flows into an exhaust air purification catalyst when the 
amount of the hydrogen sulfide detected by the amount detection means of hydrogen sulfides turns 
into more than a top Norikazu quantum with the above-mentioned sulfur component emission 
processing means The exhaust emission control device of the internal combustion engine according 
to claim 8 or 9 which adjusts a flow control valve and is made to lower the temperature of an exhaust 
air purification catalyst so that it may increase more than the set-up flow rate. 
[Claim 11] The exhaust emission control device of the internal combustion engine according to 
claim 10 with which the exhaust emission control device for purifying the component in exhaust gas 
further also on the above-mentioned bypass path is arranged. 

[Claim 12] The forward direction and this forward direction can switch the passage direction in case 
exhaust gas passes an exhaust air purification catalyst between the hard flow of an opposite 
direction. The above-mentioned amount control means of hydrogen sulfides When the passage 
direction of exhaust gas is flowing in one direction among the above-mentioned forward direction 
and hard flow When the amount of the hydrogen sulfide which was alike and was detected by the 
amount detection means of hydrogen sulfides turns into more than a top Norikazu quantum, the 
passage direction of exhaust gas so that it may become direction where the direction of the method 
of top Norikazu is another among the forward direction and hard flow The exhaust emission control 
device of the internal combustion engine according to claim 8 or 9 made to lower the temperature of 
the at least elevated temperature part of an exhaust air purification catalyst by carrying out. 
[Claim 13] The above-mentioned amount detection means of hydrogen sulfides possesses the 
parameter appearance means for detecting at least one parameter among the parameter about 
operation of internal combustion engines other than the amount of the actual hydrogen sulfide which 
flows out of an exhaust air purification catalyst, and the parameter about the property of exhaust gas. 
The exhaust emission control device of an internal combustion engine given [ any / one ] in claims 8- 
12 which presume the amount of the hydrogen sulfide expected to flow out of an exhaust air 
purification catalyst from the value of the parameter detected by this parameter appearance means. 
[Claim 14] The above-mentioned parameter appearance means is the exhaust emission control 
device of the internal combustion engine according to claim 13 which possesses the exhaust gas 
temperature sensor for detecting the temperature of exhaust gas [ / near the exhaust air purification 
catalyst ] at least. 

[Claim 15] The exhaust emission control device of the internal combustion engine of any one 
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publication of claim 8-14 whose top Norikazu quantum is zero. 
[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejj e?u=http%3 A%2F%2Fwww4.i. 12/1 5/2005 



JP,2003-035132,A [DETAILED DESCRIPTION] 



Page 1 of 22 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shoves the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an internal combustion engine's exhaust emission 

control device. 

[0002] 

[Description of the Prior Art] If occlusion of the NOX is carried out and the air- fuel ratio of the 
flowing exhaust gas becomes rich when the air- fuel ratio of the exhaust gas which flows in an 
internal combustion engine is Lean, the NOX catalyst which can emit NOX which is carrying out 
occlusion and can purify NOX with the reducing agent in exhaust gas is well-known. 
[0003] Occlusion of the above-mentioned NOX catalyst will be carried out to the sulfur component 
contained in the form of a sulfur oxide SOX not only NOX but in exhaust gas. And if SOX by which 
occlusion was carried out to the NOX occlusion agent increases, the NOX occlusion capacity of a 
NOX catalyst will decline. Thus, when NOX occlusion capacity declines, while the air- fuel ratio of 
the exhaust gas which flows into a NOX catalyst is Lean, a NOX catalyst may be unable to carry out 
occlusion of the NOX any longer. In this case, NOX flows out of a NOX catalyst into a lower stream 
of a river, and exhaust air emission gets worse. 

[0004] By the way, the sulfur component by which occlusion is carried out to the NOX catalyst will 
be emitted from a NOX catalyst, if the temperature of a NOX catalyst turns into more than a certain 
constant temperature and the air- fuel ratio of the exhaust gas which flows into a NOX catalyst 
becomes rich. Then, when the sulfur component by which occlusion is carried out to the NOX 
catalyst should be made to emit, the air-fuel ratio of the exhaust gas which the temperature of a NOX 
catalyst is raised more than a certain constant temperature, and flows into a NOX catalyst is emitted 
to rich, then the sulfur component by which occlusion is carried out from a NOX occlusion agent, 
and it is made for the NOX occlusion capacity of a NOX catalyst to be recovered thus. 
[0005] By the way, a part of SOX emitted when SOX was made to emit from a NOX catalyst reacts 
with HC in exhaust gas, and CO, and it generates hydrogen-sulfide H2S. These H2S will release a 
strong odor, if it generates in large quantities for a short time. Therefore, it is necessary to make 
SOX emit from a NOX catalyst, maintaining the yield of H2S per unit time amount below to a 
certain constant rate, in order to avoid this. Thus, the technique which was going to maintain the 
yield of H2S below to a certain constant rate is indicated by JP,2000-274232,A. If the rich degree of 
the exhaust gas which flows into a NOX catalyst with a technique given in the above-mentioned 
official report becomes large, since H2S yield will increase, the amount of SOX emitted to per unit 
time amount from a NOX catalyst by fluctuating periodically at spacing which was able to define 
beforehand the rich degree of the air- fuel ratio of exhaust gas averages, and it is made to become 
below a constant rate, and he is trying for H2S not to occur in large quantities at a stretch by this. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, it fluctuates periodically at spacing to which 
H2S were able to determine beforehand that the rich degree of the air-fuel ratio of exhaust gas did 
not generate in large quantities at a stretch with the technique of a publication to the above- 
mentioned official report as mentioned above. If it says and changes, the rich degree of an average of 
the air-fuel ratio of exhaust gas will n6t be set as the value defined beforehand, and will not 
necessarily be controlled based on H2S yield. That is, the rich degree of an average of the air- fuel 
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ratio of exhaust gas is set up regardless of the yield of H2S. However, H2S yield changes also with 
the factors other than the rich degree of the air- fuel ratio of exhaust gas. Therefore, even if it 
fluctuates periodically at spacing which was able to set beforehand the rich degree of the air- fuel 
ratio of exhaust gas that the average air- fuel ratio of exhaust gas serves as a rich degree defined 
beforehand, depending on engine operational status, H2S may occur in large quantities. In order that 
this may make a sulfur component emit from this exhaust air purification catalyst in the exhaust air 
purification catalyst to which the purification function falls by carrying out occlusion of the sulfur 
component in exhaust gas, not only a NOX catalyst but when making rich the air- fuel ratio of the 
exhaust gas which flows into an exhaust air purification catalyst, it is an equally applied problem. 
[0007] When the purpose of this invention makes a sulfur component emit from an exhaust air 
purification catalyst in view of such a situation, it is in maintaining certainly the amount of the 
hydrogen sulfide generated in per unit time amount below to a constant rate. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in the 1st 
invention Occlusion of the sulfur component in exhaust gas is carried out to the exhaust air 
purification catalyst for purifying the component in exhaust gas, and this exhaust air purification 
catalyst. The sulfur component emission processing means for performing mostly theoretical air fuel 
ratio or sulfur component emission processing made rich for the air- fuel ratio of the exhaust gas 
made to flow into this exhaust air purification catalyst while carrying out temperature of an exhaust 
air purification catalyst to beyond predetermined temperature, when this sulfur component by which 
occlusion was carried out should be made to emit from an exhaust air purification catalyst, In the 
exhaust emission control device of the internal combustion engine possessing the amount control 
means of hydrogen sulfides for maintaining the amount of the hydrogen sulfide generated from the 
sulfur component emitted from the exhaust air purification catalyst during sulfur component 
emission processing below to a constant rate The amount detection means of hydrogen sulfides for 
detecting the amount of the hydrogen sulfide expected to flow out of the amount or exhaust air 
purification catalyst of a hydrogen sulfide which is flowing out of the exhaust air purification 
catalyst is provided, and actuation of the amount control means of hydrogen sulfides is controlled 
based on the output of the amount detection means of hydrogen sulfides. 

[0009] He was trying not to generate a hydrogen sulfide in large quantities at a stretch in the former 
by sulfur component emission control beforehand set up at the time of manufacture, as mentioned 
above, however ~ although the yield of a hydrogen sulfide changes with various factors, such as an 
internal combustion engine's operational status, — the account of a top — in the sulfur component 
emission control set up beforehand, these factors were not taken into consideration but the hydrogen 
sulfide may have been generated in large quantities, on the other hand, the amount of the hydrogen 
sulfide detected by the amount detection means of hydrogen sulfides in the exhaust emission control 
device of the 1st invention, i.e., the above, — based on the amount of the hydrogen sulfide which 
changed with various factors, actuation of the amount control means of hydrogen sulfides is 
controlled. Therefore, actuation of the amount control means of hydrogen sulfides is not necessarily 
controlled regardless of the amount of the hydrogen sulfide which flows out of an exhaust air 
purification catalyst. 

[0010] In the 2nd invention, the above-mentioned amount detection means of hydrogen sulfides 
carries out direct detection of the amount of the actual hydrogen sulfide which is flowing out of the 
exhaust air purification catalyst by the hydrogen-sulfide sensor in the 1st invention. That is, in the 
exhaust emission control device of the 2nd invention, since the amount of the actually generated 
hydrogen sulfide is detected, the amount of the hydrogen sulfide which is flowing out of the exhaust 
air purification catalyst is detected correctly. 

[001 1] In the 3rd invention, in the 1st or 2nd invention, when the above-mentioned amount control 
means of hydrogen sulfides controls the temperature of an exhaust air purification catalyst, the 
amount of the hydrogen sulfide which flows out of an exhaust air purification catalyst during sulfur 
component emission processing is maintained below to a constant rate. 

[0012] the 4th invention » the 1- in any 3rd one invention, the amount of the hydrogen sulfide which 
flows out of an exhaust air purification catalyst during sulfur component emission processing is 
maintained below to a constant rate by controlling the property of exhaust gas that the above- 
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mentioned amount control means of hydrogen sulfides flows into an exhaust air purification catalyst. 

[0013] the 5th invention — the 1- in any 4th one invention, when the above-mentioned amount 
detection means of hydrogen sulfides detects the hydrogen sulfide of the amount more than a 
constant rate during sulfur component emission processing, the amount control means of hydrogen 
sulfides is operated. 

[0014] In any 4th one invention the 6th invention — the 1- The above-mentioned amount control 
means of hydrogen sulfides sets up the temperature of the exhaust air purification catalyst which can 
maintain the amount of the hydrogen sulfide which flows out of an exhaust air purification catalyst 
during sulfur component emission processing below to a constant rate as target temperature based on 
the output of the amount detection means of hydrogen sulfides. The temperature of an exhaust air 
purification catalyst is controlled so that the temperature of an exhaust air purification catalyst turns 
into this target temperature. 

[0015] In the 7th invention, in the 6th invention, the above-mentioned amount control means of 
hydrogen sulfides lowers target temperature, when the amount detection means of hydrogen sulfides 
detects the hydrogen sulfide of the amount more than a constant rate. 

[0016] In the 8th invention, in the 1st invention, the above-mentioned amount control means of 
hydrogen sulfides maintains the amount of the hydrogen sulfide which flows out of an exhaust air 
purification catalyst below to a constant rate by lowering the temperature of the at least elevated 
temperature part of an exhaust air purification catalyst, when the amount of the hydrogen sulfide 
detected by the amount detection means of hydrogen sulfides during sulfur component emission 
processing turns into more than a constant rate. 

[0017] In the 9th invention, the above-mentioned amount control means of hydrogen sulfides lowers 
the temperature of the at least elevated temperature part of an exhaust air purification catalyst in the 
8th invention by changing either at least among the passage directions in case the flow rate of 
exhaust gas and exhaust gas which flow into an exhaust air purification catalyst pass an exhaust air 
purification catalyst. 

[0018] The bypass path for bypassing the above-mentioned exhaust air purification catalyst in the 
8th or 9th invention in the 10th invention, The flow control valve for adjusting the flow rate of the 
exhaust gas which flows into an exhaust air purification catalyst, and the flow rate of the exhaust gas 
which flows into a bypass path, The reducing-agent addition equipment for adding a fuel in the 
exhaust gas which flows into an exhaust air purification catalyst is provided further. The above- 
mentioned sulfur component emission processing means adds a fuel in the exhaust gas which flows 
into an exhaust air purification catalyst while adjusting a flow control valve so that the flow rate of 
the exhaust gas which flows into an exhaust air purification catalyst may be set up fewer than the 
flow rate of the exhaust gas discharged by the internal combustion engine. The above-mentioned 
amount control means of hydrogen sulfides When the amount of the hydrogen sulfide detected by 
the amount detection means of hydrogen sulfides turns into more than a top Norikazu quantum, a 
flow control valve is adjusted and it is made to lower the temperature of an exhaust air purification 
catalyst so that the flow rate of the exhaust gas which flows into an exhaust air purification catalyst 
may increase more than the flow rate set up by the above-mentioned sulfur component emission 
processing means. 

[0019] Usually, in the air-fuel ratio of the exhaust gas which carries out temperature of an exhaust air 
purification catalyst to beyond predetermined temperature, and is made to flow into an exhaust air 
purification catalyst, when performing sulfur component emission processing, theoretical air fuel 
ratio or since it is rich, an internal combustion engine's operation parameters (for example, ignition 
timing, fuel oil consumption, the valve-opening stage of an inlet valve or an exhaust valve, etc.) are 
changed mostly. Moreover, an internal combustion engine's operation parameter is changed similarly 
[ lowering the temperature of an exhaust air purification catalyst during sulfur component emission 
processing ]. However, if an internal combustion engine's operation parameter is changed in this 
way, an operation parameter will become a different value from the optimal value to an internal 
combustion engine's operational status. On the other hand, since sulfur component emission 
processing is performed by adding a reducing agent (for example, a fuel, HC, CO) with reducing- 
agent addition equipment (for example, fuel addition equipment) according to the 10th invention, in 
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performing sulfur component emission processing, it is not necessary to change an internal 
combustion engine's operation parameter. Furthermore, the amount of the hydrogen sulfide which 
flows out of an exhaust air purification catalyst can be maintained below to a constant rate only by 
adjusting a flow control valve, without the amount control means of hydrogen sulfides also changing 
the fuel addition from an internal combustion engine's operation parameter and fuel addition 
equipment. Therefore, it is prevented that the operation parameter of internal combustion 
evaporation becomes a different value from the optimal value to an internal combustion engine's 
operational status. 

[0020] Moreover, with the exhaust emission control device which raised the temperature of an 
exhaust air purification catalyst, the temperature of an exhaust air purification catalyst is lowered 
also by stopping the fuel addition from fuel addition equipment during sulfur component emission 
processing of an exhaust air purification catalyst by reducing the flow rate of the exhaust gas which 
adds a fuel from fuel addition equipment, and flows into an exhaust air purification catalyst. 
However, since the flow rate of the exhaust gas which flows into an exhaust air purification catalyst 
in this case has decreased, the heat of an exhaust air purification catalyst is hard to be transmitted to 
exhaust gas, and therefore, the temperature of an exhaust air purification catalyst cannot fall easily. 
On the other hand, according to the 10th invention, since the flow rate of the exhaust gas which 
flows into an exhaust air purification catalyst increases, the heat of an exhaust air purification 
catalyst becomes that it is easy to be transmitted to exhaust gas, and, therefore, the temperature of an 
exhaust air purification catalyst is lowered quickly. 

[0021] In the 1 1th invention, the exhaust air purification catalyst for purifying the component in 
exhaust gas further also on the above-mentioned bypass path is arranged in the 10th invention. 
According to the 1 1th invention, when a flow control valve is adjusted so that the flow rate of the 
exhaust gas which flows into an exhaust air purification catalyst may be set up during sulfur 
component emission processing fewer than the flow rate of the exhaust gas discharged by the 
internal combustion engine, the exhaust gas which flowed to the BAIBASU path is also purified. 
[0022] In the 12th invention, the forward direction and this forward direction can switch the passage 
direction in case exhaust gas passes an exhaust air purification catalyst between the hard flow of an 
opposite direction in the 8th or 9th invention. The above-mentioned amount control means of 
hydrogen sulfides When the passage direction of exhaust gas is flowing in one direction among the 
above-mentioned forward direction and hard flow When the amount of the hydrogen sulfide which 
was alike and was detected by the amount detection means of hydrogen sulfides turned into more 
than a top Norikazu quantum, it was made to lower the temperature of the at least elevated 
temperature part of an exhaust air purification catalyst by switching the passage direction of exhaust 
gas so that the passage direction at that time may turn into an opposite direction. 
[0023] Usually, since exothermic reaction occurs within an exhaust air purification catalyst when 
theoretical air fiiel ratio or rich exhaust gas flows [ an air- fuel ratio ] an exhaust air purification 
catalyst mostly like [ when performing sulfur component emission processing ], the temperature of 
the exhaust air downstream part of an exhaust air purification catalyst becomes high. Therefore, 
when a hydrogen sulfide flows out of an exhaust air purification catalyst by sulfur component 
emission processing, a hydrogen sulfide is generated into the part of the exhaust air purification 
catalyst of the exhaust air downstream. On the other hand, the hydrogen sulfide is not generated [ in / 
the temperature of the exhaust air upstream part of an exhaust air purification catalyst is 
comparatively low, and / this part ]. When the temperature of the part of the exhaust air purification 
catalyst which was the exhaust air downstream serves as an elevated temperature and the amount of 
a hydrogen sulfide turns into more than a top Norikazu quantum before switching the passage 
direction of exhaust gas, the part of this exhaust air purification catalyst serves as the exhaust air 
upstream, and it is made to lower it gradually by switching the passage direction of exhaust gas 
according to the exhaust emission control device of the 1 1th invention. On the other hand, before 
switching the passage direction of exhaust gas, the temperature of the part of the exhaust air 
purification catalyst which was the exhaust air upstream serves as low temperature in the catalyst, 
and by switching the passage direction of exhaust gas, the part of this exhaust air purification 
catalyst serves as the exhaust air downstream, and carries out a temperature up. In order to maintain 
the amount of the hydrogen sulfide which flows out since the amount of the hydrogen sulfide which 
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flows out only by switching the flow direction of exhaust gas by performing such control is 
maintainable to below a constant rate below to a constant rate, it is not necessary to change the fuel 
addition from an internal combustion engine's operation parameter and fuel addition equipment. 
[0024] In any 12th one invention the 13th invention — the 8- the above-mentioned amount detection 
means of hydrogen sulfides Among the parameter about the property of the exhaust gas which flows 
into the parameters and exhaust air purification catalysts about operation of an internal combustion 
engine other than the amount of the actual hydrogen sulfide which flows out of an exhaust air 
purification catalyst, and the parameter about the condition of an exhaust air purification catalyst, at 
least one parameter The parameter appearance means for detecting is provided and the amount of the 
hydrogen sulfide expected to flow out of an exhaust air purification catalyst from the value of the 
parameter detected by this parameter appearance means is presumed. Since the amount of the 
hydrogen sulfide expected to flow out of an exhaust air purification catalyst can be presumed 
according to the exhaust emission control device of the 13th invention, before the amount of the 
hydrogen sulfide which actually flows out of an exhaust air purification catalyst reaches a top 
Norikazu quantum, the amount control means of hydrogen sulfides can be operated. In addition, the 
parameter about operation of an internal combustion engine means ignition timing, fuel oil 
consumption, and the valve-opening stage of an intake/exhaust valve, and the parameter about the 
property of exhaust gas means the air- fuel ratio of exhaust gas, temperature, and a flow rate, and the 
parameter about the condition of an exhaust air purification catalyst means the temperature of for 
example, an exhaust air purification catalyst, and the alimentation of a sulfur component. 
[0025] In the 14th invention, the above-mentioned parameter appearance means possesses the 
exhaust gas temperature sensor for detecting the temperature of exhaust gas [ / near the exhaust air 
purification catalyst ] at least in the 13th invention. 

[0026] In the 15th invention, the above-mentioned constant rate is zero in the 8th - the 14th 
invention. Usually, the direction of the temperature of the exhaust air purification catalyst into which 
a hydrogen sulfide flows out of an exhaust air purification catalyst rather than the temperature of the 
exhaust air purification catalyst to which a sulfur component is emitted is an elevated temperature. 
Therefore, according to the exhaust emission control device of the 15th invention, though a sulfur 
component is emitted from an exhaust air purification catalyst, the yield of a hydrogen sulfide can be 
made into zero. 
[0027] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail with reference to a 
drawing. The engine body 1 roughly shown in drawin g 1 shows the injection mold jump-spark- 
ignition type internal combustion engine in a cylinder. However, this invention may be applied to 
another jump-spark-ignition type internal combustion engine or a compression ignition type internal 
combustion engine. 

[0028] As shown in drawing 1 , in the first example of this invention, the engine body 1 possesses a 
cylinder block 2, the piston 3 which reciprocates within a cylinder block 2, and the cylinder head 4 
fixed on the cylinder block 2. A combustion chamber 5 is formed between a piston 3 and the 
cylinder head 4. An inlet valve 6, a suction port 7, an exhaust valve 8, and the exhaust air port 9 are 
arranged for every gas column at the cylinder head 4. Furthermore, as shown in drawing 1 , an 
ignition plug 10 is arranged in the center section of the internal surface of the cylinder head 4, and a 
fuel injection valve 1 1 is arranged at a cylinder head 4 internal- surface periphery. Moreover, the 
cavity 12 prolonged from the lower part of a fuel injection valve 1 1 to the lower part of an ignition 
plug 10 is formed in the top face of a piston 3. 

[0029] The suction port 7 of each gas column is connected with a surge tank 14 through the 
inhalation-of-air branch pipe 13 which corresponds, respectively, and a surge tank 14 is connected 
with an air cleaner (not shown) through an air intake duct 15 and an air flow meter 16. In an air 
intake duct 15, the throttle valve 18 driven with a step motor 17 is arranged. On the other hand, the 
exhaust air port 9 of each gas column is connected with an exhaust manifold 19, and this exhaust 
manifold 19 is connected with the casing 24 which built in the NOX occlusion agent 23 through the 
catalytic converter 21 and exhaust pipe 22 which contained the oxidation catalyst or the three way 
component catalyst 20. an exhaust manifold 19 and a surge tank 14 — recycling exhaust gas (EGR 
gas is called hereafter) — it connects mutually through a conduit 26 ~ having — this EGR gas — the 
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EGR gas control valve 27 is arranged in a conduit 26. 

[0030] An electronic control unit (ECU) 31 consists of a digital computer, and RAM (random access 
memory)33, ROM (read-only memory)34, CPU (microprocessor)35, the input port 36, and the 
output port 37 which were mutually connected through the bidirectional bus 32 are provided. An air 
flow meter 16 generates the output voltage proportional to an inhalation air content, and is inputted 
into input port 36 through A-D converter 38 to which this output voltage corresponds. The air-fuel 
ratio sensor 28 for detecting an air- fuel ratio to an exhaust manifold 19 is attached, and it is inputted 
into input port 36 through A-D converter 38 to which the output signal of this air-fiiel ratio sensor 28 
corresponds. Moreover, in the exhaust pipe 25 connected to the outlet of the casing 24 which built in 
the NOX occlusion agent 23, H2S sensor 29 and the NOX sensor 30 of the conventional type which 
can detect the NOX concentration in exhaust gas are arranged, and it is inputted into input port 36 
through A-D converter 38 to which the output signal of these H2S sensor 29 and the NOX sensor 30 
corresponds. 

[0031] Moreover, the load sensor 41 which generates the output voltage proportional to the amount 
of treading in of an accelerator pedal 40 is connected to an accelerator pedal 40, and the output 
voltage of the load sensor 41 is inputted into input port 36 through corresponding A-D converter 38. 
The crank angle sensor 42 generates an output pulse, whenever a crankshaft rotates 30 degrees, and 
this output pulse is inputted into input port 36. In CPU35, an engine rotational frequency is 
calculated from the output pulse of this crank angle sensor 42. On the other hand, an output port 37 
is connected to an ignition plug 10, a fuel injection valve 1 1, a step motor 17, and the EGR gas 
control valve 27 through the corresponding drive circuit 39. 

[0032] Next, with reference to drawing 2 , the structure of H2S sensor 29 is explained briefly. H2S 
sensor 29 arranges the reference pole 52 which becomes one field of the oxygen ion conductivity 
solid electrolyte 51 from the electrode made from noble metals, arranges the detection pole 53 which 
becomes the field of another side from the electrode made from noble metals, sinters these electrodes 
52 and 53, it covers detection pole 53 front face with the metal oxide semiconductor layer 54 further, 
calcinates it, and is formed. The lead wire 55 made from noble metals is connected to two electrodes 
52 and 53, and a voltmeter 56 is connected to these lead wire 55. The oxygen ion conductivity solid 
electrolyte 51 consists of the zirconium dioxide Zr02 and cerium oxide Ce02 which were stabilized 
with oxidization yttrium Y203 or a calcium oxide CaO, and the configuration is the shape of a tube, 
and plate-like. The reference pole 52 and the detection pole 53 consist of noble metals Pt, for 
example, platinum, Rhodium Rh, Palladium Pd, Iridium Ir, Ruthenium Ru, osmiums Os, or these 
alloys. The metal oxide semiconductor layer 54 consists of tungstic oxide W03, tin oxide Sn02, and 
indium oxide In 203. 

[0033] The detection mechanism of H2S concentration of H2S sensor mentioned above is explained. 
On the detection pole 53 made from noble metals arranged in one field of the oxygen ion 
conductivity individual electrolyte 51, oxygen 02 is ionized to oxygen ion 02-. Potential occurs by 
the ionization reaction of the oxygen 02 in this detection pole 53. Furthermore, in the metal oxide 
semiconductor layer 54, H2S oxidize by this oxygen ion 02-, and change to steam H20 or sulfur 
oxide S02 grade. Potential occurs also by the oxidation reaction of H2S in this metal oxide 
semiconductor 54. The mixed potential of the potential resulting from the ionization reaction of these 
oxygen and the potential resulting from oxidation reaction of H2S is the potential depending on the 
concentration of H2S, and the reference pole 52 does not contribute to the ionization reaction of 
these oxygen, and oxidation reaction of H2S. Therefore, if a voltmeter 56 detects this mixed 
potential as the potential difference with the reference potential of the reference pole 52, direct 
detection of the concentration of H2S can be carried out. 

[0034] Next, the fuel-injection control of an internal combustion engine shown in drawing 1 is 
explained, referring to drawing 3 (A). In addition, in drawing 3 (A), the axis of ordinate expresses 
engine load Q/N (inhalation air content Q / engine rotational frequency N), and the axis of abscissa 
expresses the engine rotational frequency N. 

[0035] In drawing 3 (A), stratification combustion is performed by the operating range by the side of 
a low load rather than a continuous line XI. That is, as shown in drawing 1 at this time, Fuel F is 
injected towards the inside of a cavity 12 in the compression stroke last stage from a fuel injection 
valve 11. This fuel is guided by the inner skin of a cavity 12, and forms gaseous mixture in the 
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circumference of an ignition plug 10, and this gaseous mixture carries out ignition combustion with 
an ignition plug 10. At this time, the average air-fuel ratio in a combustion chamber 5 serves as 
Lean. 

[0036] on the other hand, in drawing 3 (A), a fuel injects an inhalation-of-air line from a fuel 
injection valve 1 1 to inside in the field by the side of a heavy load rather than a continuous line XI — 
having — this time — homogeneity — gaseous mixture ~ combustion is performed, in addition — 
between a continuous line XI and the chain lines X2 — the basis of the Lean air- fuel ratio — 
homogeneity — gaseous mixture — combustion carries out — having — between the chain line X2 and 
the chain lines X3 — the basis of theoretical air fuel ratio — homogeneity — gaseous mixture — 
combustion carries out — having — the chain line X3 — a heavy load side — the basis of a rich air-fuel 
ratio — homogeneity — gaseous mixture — combustion is performed. 

[0037] In this invention, as.the basic fuel oil consumption TAU required to consider as theoretical air 
fuel ratio showed the air- fuel ratio to drawin g 3 (B), it memorizes in ROM34 beforehand in the form 
of a map as a function of engine load Q/N and the engine rotational frequency N, and the final fuel 
oil consumption TAUO (= KA-TAU) is computed by carrying out the multiplication of the 
amendment **** kA to this basic fuel oil consumption TAU fundamentally. This amendment **** 
kA, as shown in drawing 3 (C), it memorizes in ROM34 beforehand in the form of a map as a 
function of engine load Q/N and the engine rotational frequency N. 

[0038] A this amendment **** kA value becomes large from 1.0 by the operating range by the side 
of a heavy load rather than the chain line X3 of drawing 3 (A) to which it is smaller than 1.0 and 
combustion is performed under a rich air- fuel ratio by the operating range by the side of a low load 
rather than the chain line X2 of drawing 3 (A) with which combustion is performed under the Lean 
air- fuel ratio. Moreover, this amendment **** kA is cost by 1.0 by the operating range between the 
chain line X2 and the chain line X3, and at this time, based on the output signal of the air- fuel ratio 
sensor 28, feedback control of the air-fuel ratio is carried out so that it may become theoretical air 
fuel ratio. 

[0039] The NOX occlusion agent 23 arranged in an engine flue way makes an alumina support, and 
at least one chosen from Potassium K, Sodium Na, Lithium Li, alkali metal like Caesium Cs, Barium 
Ba, an alkaline earth like Calcium calcium, Lanthanum La, and rare earth like Yttrium Y and noble 
metals like Platinum Pt are supported on this support. In this case, the particulate filter which 
consists of a cordylite can be arranged and the NOX occlusion agent 23 which makes an alumina 
support on this particulate filter can also be made to support in casing 24. 
[0040] If the ratio of the amount of air to the amount of the fuel (hydrocarbon) supplied in the 
flueway of an engine inhalation-of-air path, a combustion chamber 5, and the NOX occlusion agent 
23 upstream is called the air-fuel ratio of the inflow exhaust gas to the NOX occlusion agent 23 even 
if it is which case This NOX occlusion agent 23 carries out occlusion of the NOX, when the air-fiiel 
ratio of inflow exhaust gas is Lean, and it performs the absorption/emission action of NOX to which 
the air- fuel ratio of inflow exhaust gas emits theoretical air fuel ratio or NOX which carried out 
occlusion when it became rich. 

[0041] By the way, before there is a limitation in the NOX occlusion capacity of the NOX occlusion 
agent 23, therefore the NOX occlusion capacity of the NOX occlusion agent 23 is saturated, it is 
necessary to make NOX emit from the NOX occlusion agent 23. However, while the NOX occlusion 
agent 23 has enough NOX occlusion capacity, although occlusion of all the NOX(s) contained in 
exhaust gas is carried out, when the limitation of NOX occlusion capacity is approached, it becomes 
impossible almost to carry out occlusion of a part of NOX(s), and if the NOX occlusion agent 23 
approaches the limitation of NOX occlusion capacity thus, the amount of NOX(s) which flows out of 
the NOX occlusion agent 23 into a lower stream of a river will begin to increase. 
[0042] Then, when the total amount of NOX occlusion by which occlusion is carried out to the NOX 
occlusion agent 23 is presumed and this amount of NOX occlusion approaches the amount of 
maximum NOX occlusion, the air- fuel ratio (an exhaust air air- fuel ratio is called hereafter) of the 
exhaust gas which flows into the NOX occlusion agent 23 is temporarily made rich, and NOX is 
made to emit from the NOX occlusion agent 23. In this case, there are various approaches in making 
rich the exhaust air air- fuel ratio which flows into the NOX occlusion agent 23. For example, by 
making rich the average air- fuel ratio of the gaseous mixture in a combustion chamber 5, an exhaust 
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air air- fuel ratio can also be made rich, and when an expansion line injects the fuel of the addition of 
the last stage or an exhaust air line to inside, an exhaust air air- fuel ratio can also be made rich by 
also being able to make an exhaust air air- fuel ratio rich, or adding an additional fuel in the flueway 
of the NOX occlusion agent 23 upstream. 

[0043] If this NOX occlusion agent 23 is arranged in an engine flueway, although the NOX 
occlusion agent 23 actually performs the absorption/emission action of NOX, it also has the part 
which is not clear about the detailed mechanism of this absorption/emission action. However, it is 
thought that this absorption/emission action is performed by the mechanism as shown in drawing 4 . 
Next, it becomes the same mechanism even if it uses other noble metals, alkali metal, an alkaline 
earth, and rare earth, although this mechanism is explained taking the case of the case where 
Platinum Pt and Barium Ba are made to support, on support. 

[0044] In the internal combustion engine which showed drawing 1 , combustion is performed for an 
air-fiiel ratio in the state of Lean in the operational status of most with high operating frequency. 
Thus, when combustion is performed in the state of Lean, the oxygen density in exhaust gas has a 
high air-fuel ratio, and as shown in drawing 4 (A) at this time, these oxygen 02 adheres to the front 
face of Platinum Pt in the form of 02- or 02-. On the other hand, NO in inflow exhaust gas reacts 
with 02- or 02- on the front face of Platinum Pt, and turns into N02 (2 NO+02 ->2N02). 
Subsequently, occlusion being carried out into an occlusion agent and combining with the barium 
oxide BaO oxidizing on Platinum Pt, a part of generated N02 is diffused in an occlusion agent in the 
form of nitrate ion N03-, as shown in drawing 4 (A). Thus, occlusion of the NOX is carried out into 
the NOX occlusion agent 23. As long as the oxygen density in inflow exhaust gas is high, N02 is 
generated on the front face of Platinum Pt, unless the NOX occlusion capacity of an occlusion agent 
is saturated, occlusion of N02 is carried out into an occlusion agent, and nitrate ion N03- is 
generated. 

[0045] On the other hand, if an inflow exhaust air air-fuel ratio is made rich, the oxygen density in 
inflow exhaust gas will fall, consequently the amount of generation of N02 in the front face of 
Platinum Pt will fall. If the amount of generation of N02 falls, a reaction will go to hard flow (N03- 
->N02), and nitrate ion N03- in an occlusion agent will be thus emitted from an occlusion agent in 
the form of N02. unbumt [ which is contained in inflow exhaust gas as NOX emitted from the NOX 
occlusion agent 23 at this time was shown in drawing 4 (B) / a lot of] ~ you react with HC and CO 
and it is made to return Thus, if N02 stops existing on the front face of Platinum Pt, N02 will be 
emitted to a degree from a degree from an occlusion agent. Therefore, since NOX will be emitted to 
the inside of a short time from the NOX occlusion agent 23 and this emitted NOX will moreover be 
returned if an inflow exhaust air air-fuel ratio is made rich, NOX is not discharged in atmospheric 
air. 

[0046] In addition, even if it makes an inflow exhaust air air-fuel ratio into theoretical air fuel ratio 
in this case, NOX is emitted from the NOX occlusion agent 23. However, since deer emission of the 
NOX is not gradually carried out from the NOX occlusion agent 23 when an inflow exhaust air air- 
fuel ratio is made into theoretical air fuel ratio, time amount long a little to making all NOX(s) by 
which occlusion is carried out to the NOX occlusion agent 23 emit is required. By the way, in 
exhaust gas, the sulfur component is mainly contained in the form of SOX, and occlusion not only of 
NOX but SOX is carried out to the NOX occlusion agent 23. It is thought that the occlusion 
mechanism of SOX to this NOX occlusion agent 23 is the same as the occlusion mechanism of 
NOX. Namely, when it explained taking the case of the case where Platinum Pt and Barium Ba are 
made to support, on support like the time of explaining the occlusion mechanism of NOX, as it 
mentioned above, when an inflow exhaust air air- fuel ratio is Lean, oxygen 02 has adhered to the 
front face of Platinum Pt in the form of 02- or 02-. S02 in inflow exhaust gas reacts with 02- or 
02- on the front face of Platinum Pt, and turns into S03. Subsequently, being absorbed in an 
occlusion agent and combining with the barium oxide BaO oxidizing further on Platinum Pt, it is 
spread in an occlusion agent in the form of sulfate ion S042-, and a part of generated S03 generates 
the stable sulfate BaS04. 

[0047] However, this sulfate BaS04 is stable, it is hard to decompose it, and a sulfate BaS04 
remains as it is only by only making rich an inflow exhaust air air- fuel ratio, without being 
decomposed. Therefore, a sulfate BaS04 will increase as time amount passes in the NOX occlusion 
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agent 23, and the amount of NOX(s) the NOX occlusion agent 23 can carry out [ the amount ] 
occlusion will fall as time amount passes thus. That is, the NOX occlusion agent 23 will deteriorate 
as time amount passes. 

[0048] However, if the temperature of the NOX occlusion agent 23 turns into more than constant 
temperature, for example, 600 degrees C, in this case, a sulfate BaS04 will decompose in the NOX 
occlusion agent 23, and if the exhaust air air- fuel ratio which flows into the NOX occlusion agent 23 
at this time is made rich, SOX can be made to emit from the NOX occlusion agent 23. So, in the 
example of this invention, when SOX should be emitted from the NOX occlusion agent 23, while 
raising the temperature of the NOX occlusion agent 23, it is made to perform SOX emission 
processing to which carry out richly the exhaust air air- fuel ratio which flows into the NOX 
occlusion agent 23, and a sulfur component or SOX is made to emit from the NOX occlusion agent 
23. 

[0049] Next, SOX emission processing of the first example is explained with reference to drawing 
5 . The total amount of SOX by which occlusion of sigmaSOX is carried out to the NOX occlusion 
agent 23 in drawing 5 The amount of the greatest SOX by which occlusion of (the total amount of 
SOX occlusion is called hereafter) and the SOXmax is carried out to the NOX occlusion agent 23 An 
exhaust air air- fuel ratio and Teat (threshold value is called hereafter) and A/F The temperature of 
the NOX occlusion agent 23 (Occlusion agent temperature is called hereafter), the temperature (SOX 
emission temperature is called hereafter) to which Tl can make SOX emit from the NOX occlusion 
agent 23, and H2S show H2S yield generated in the NOX occlusion agent 23 in per unit time 
amount. Since occlusion of SOX continues being carried out to the NOX occlusion agent 23 while 
exhaust air air- fuel ratio A/F is Lean Rl, as shown in drawing 5 , total amount of SOX occlusion 
sigmaSOX increases gradually, and rich [ in an exhaust air air- fuel ratio / more slightly than Lean Rl 
to theoretical air fuel ratio ] in this example, when total amount of SOX occlusion sigmaSOX 
exceeds the value (a decision value is called hereafter) SOXlow slightly smaller than threshold value 
SOXmax - weak - rich - it switches to R2. Thus, if an exhaust air air- fuel ratio is switched to weak 
Rich R2 from Lean Rl, the fuel of non-** in exhaust gas will bum in the NOX occlusion agent 23, 
and, thereby, the occlusion agent temperature Teat will rise. Since SOX will begin to be emitted 
from the NOX occlusion agent 23 once the occlusion agent temperature Teat reaches the SOX 
emission temperature Tl, although occlusion of SOX continues being carried out to the NOX 
occlusion agent 23, total amount of SOX occlusion sigmaSOX begins to decrease, until the occlusion 
agent temperature Teat reaches the SOX emission temperature Tl . 

[0050] Then, exhaust air air-fuel ratio A/F is controlled so that H2S yield is settled in tolerance, 
while the occlusion agent temperature Teat is maintained more than SOX emission temperature Tl. 
About control of this exhaust air air- fuel ratio A/F, it mentions later. Thus, if the occlusion agent 
temperature Teat is maintained more than SOX emission temperature Tl, SOX will continue being 
emitted from the NOX occlusion agent 23, therefore total amount of SOX occlusion sigmaSOX will 
decrease gradually. And exhaust air air-fuel ratio A/F is returned to Lean Rl in the place where total 
amount of SOX occlusion sigmaSOX became zero, and, thereby, it is made for SOX emission 
processing to be completed. According to this example, all SOX is emitted from the NOX occlusion 
agent 23, and, thereby, it is made for the NOX occlusion capacity of the NOX occlusion agent 23 to 
be recovered thus. 

[0051] By the way, although SOX is emitted from the NOX occlusion agent 23 during activation of 
SOX emission processing, a part of this emitted SOX reacts with HC and CO which are contained in 
exhaust gas according to the following reaction formula, and it generates a hydrogen sulfide (H2S). 
S02+3H2->H2S+2H20 - (1) 
S02+2 CO+H2 ->H2S+2C02 - (2) 
3S02+C3H6 ->3H2S+3C02 « (3) 

These reaction formulae (1) H2S yield is proportional to the amount (an SOX burst size is called 
hereafter) of SOX emitted to per unit time amount from the NOX occlusion agent 23 so that - (3) 
may show, and there are so many H2S yields that there are many SOX burst sizes. And an SOX 
burst size is proportional to the temperature of the NOX occlusion agent 23, and there are so many 
SOX burst sizes that the temperature of the NOX occlusion agent 23 is high. That is, H2S yield 
increases, so that the temperature of the NOX occlusion agent 23 is high. Since H2S will cause a 
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nasty smell in atmospheric air if it generates in large quantities for a short time, in order to prevent 
this, it is required to control H2S yield below to a constant rate. Since heat is taken from the gaseous 
mixture of a combustion chamber and the temperature of exhaust gas falls for this reason when an 
excessive fuel will evaporate in a combustion chamber, if the rich degree of exhaust air air- fuel ratio 
A/F is enlarged, the temperature of the NOX occlusion agent 23 can be reduced as a result. 
Therefore, if the temperature of the NOX occlusion agent 23 is reduced when a weak rich twist also 
makes rich fundamentally the rich degree of exhaust air air- fuel ratio A/F large strength, an SOX 
burst size should decrease and H2S yield should decrease thus. 

[0052] However, as shown in the above-mentioned reaction formula (3), H2S yield is proportional to 
the amount of unburnt hydrocarbon C3H6 which flow into per unit time amount at the NOX 
occlusion agent 23, and its H2S yield increases, so that unburnt hydrocarbon C3H6 which flow into 
the NOX occlusion agent 23 increase. Therefore, only by a weak rich twist enlarging the rich degree 
of exhaust air air-fuel ratio A/F, an SOX burst size increases on the contrary, and H2S yield may not 
be stopped thus below at the specified quantity. That is, as shown in drawing 6 , H2S yield is the 
function of the temperature of the NOX occlusion agent 23, and the rich degree Dr of exhaust air air- 
fuel ratio A/F, H2S yield increases, so that the occlusion agent temperature Teat is high, and H2S 
yield tends to increase, so that the rich degree Dr of exhaust air air- fuel ratio A/F is large. However, 
since the occlusion agent temperature Teat becomes low so that the rich degree Dr of exhaust air air- 
fuel ratio A/F becomes large, if the rich degree Dr is enlarged as shown in drawin g 7 as a result, H2S 
yield will tend to decrease. Therefore, in order to hold down H2S yield to below the specified 
quantity, when the rich degree of exhaust air air-fuel ratio A/F is enlarged, it is required to choose 
the rich degree of exhaust air air- fuel ratio A/F so that it may exceed the increase value of H2S yield 
by increase of the unburnt hydrocarbon by which the deduction of H2S yield by the temperature fall 
of the NOX occlusion agent 23 flows into a NOX occlusion agent. 

[0053] Next, the selection approach of the rich degree which can lessen H2S yield is explained with 
reference to drawing 7 . The axis of abscissa of drawing 7 is the rich degree Dr of an exhaust air air- 
fuel ratio, and an axis of ordinate is H2S yield. Line Ta shows the relation of the rich degree Dr and 
H2S yield in case occlusion agent temperature is the first temperature Ta. Line Tb shows the relation 
of the rich degree Dr and H2S yield in case occlusion agent temperature is the second temperature 
Tb, and Line Tc shows the relation of the rich degree Dr and H2S yield in case occlusion agent 
temperature is the 3rd temperature Tc. In addition, the relation between the first temperature Ta, the 
second temperature Tb, and the third temperature Tc is Ta<Tb<Tc. Moreover, when the rich degree 
is made into the first degree Drl in the following explanation, the temperature of the NOX occlusion 
agent 23 turns into the first temperature Ta. When the rich degree is made into the second degree 
Dr2, the temperature of the NOX occlusion agent 23 turns into the second temperature Tb, and when 
the rich degree is made into the third degree Dr3, if the temperature of the NOX occlusion agent 23 
turns into the third temperature Tc, it will be assumed. 

[0054] Since the occlusion agent temperature Teat turns into the first temperature Ta when the 
introduction rich degree Dr is the first degree Drl, the point of expressing H2S yield at this time is 
Point X. Supposing the rich degree Dr is switched to the second degree Dr2 from the first degree Drl 
here, the point of expressing H2S yield will shift to a point Yl from Point X. That is, H2S yield 
increases. However, if the rich degree Dr is made into the second degree Dr2, since the occlusion 
agent temperature Teat falls from the first temperature Ta to the second temperature Tb, the point of 
expressing H2S yield will shift to a point Zl from a point Yl. That is, H2S yield decreases. 
However, there are more H2S yields in a point Zl in this case than H2S yield in Point X. Therefore, 
even if it switches the rich degree Dr to the second degree Dr2 from the first degree Drl, H2S yield 
does not decrease despite a join office. 

[0055] On the other hand, supposing the rich degree Dr switches to the third degree Dr3 from the 
first degree Dl, the point of expressing H2S yield will shift to a point Y2 from Point X. That is, H2S 
yield increases. And since the third degree Dr3 is larger than the second degree Dr2, there are more 
H2S yields in a point Y2 than H2S yield in a point Yl. However, since the third degree Dr3 is larger 
than the second degree Dr2, the occlusion agent temperature Teat falls to the third temperature Tc 
lower than the second temperature Tb, and the point of expressing H2S yield shifts to a point Z2 
from a point Y2. There are few H2S yields in a point Z2 here than H2S yield in Point X. Therefore, 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 12/15/2005 



JP,2003-035132,A [DETAILED DESCRIPTION] 



Page 11 of 22 



H2S yield is controlled by having enlarged the rich degree in this case. 

[0056] Thus, although H2S yield increases with increase of the rich degree Dr, the rate of increase 
becomes so small that the occlusion agent temperature Teat is low, and the occlusion agent 
temperature Teat becomes low with increase of the rich degree Dr. For this reason, if a rich degree is 
chosen appropriately, H2S yield can be lessened. At this example, it asks for the rich degree which 
can lessen H2S yield by experiment beforehand, and memorizes to ROM in the form of a map. 
[0057] Next, by increasing to the rich degree chosen as the rich degree of an exhaust air air-fuel ratio 
was mentioned above explains the phenomenon when controlling H2S yield below to the specified 
quantity with reference to drawing 5 . As mentioned above, when total amount of SOX occlusion 
sigmaSOX reaches a decision value SOXlow according to SOX emission processing of this example, 
an exhaust air air- fuel ratio is switched to weak Rich from Lean. Then, if the occlusion agent 
temperature Teat reaches the SOX emission temperature Tl, SOX will begin to be emitted from the 
NOX occlusion agent 23. And H2S yield H2S begin to go up to this and coincidence. Then, since an 
exhaust air air-fuel ratio is maintained by weak Rich, the occlusion agent temperature Teat continues 
rising. For this reason, H2S yield increases and decision value H2Slow is reached soon. In order to 
reduce the occlusion agent temperature Teat by this example at this time, the rich degree of an 
exhaust air air-fuel ratio is enlarged. That is, an exhaust air air-fuel ratio is made rich strength with a 
larger rich degree than weak Rich's rich degree. Although H2S yield H2S increase temporarily, since 
the occlusion agent temperature Teat falls after that at this time, H2S yield falls gradually. 
[0058] Since the temperature of the NOX occlusion agent 23 may become lower than the SOX 
emission temperature Tl when the temperature of the NOX occlusion agent 23 is reduced beyond 
the need, weak Rich is returned it after an exhaust air air- fuel ratio is made rich strength for the 
period defined beforehand. Thereby, the occlusion agent temperature Teat rises again, and in 
connection with this, H2S yield H2S increase again, and it reaches decision value H2Slow soon. In 
order to reduce the occlusion agent temperature Teat by this example also at this time, the rich 
degree of an exhaust air air- fuel ratio is enlarged. Although H2S yield H2S increase temporarily also 
at this time, since the occlusion agent temperature Teat falls, H2S yield H2S fall gradually. After an 
exhaust air air-fuel ratio is made rich strength for the period defined beforehand, weak Rich is 
returned it also here. Thereby, the occlusion agent temperature Teat rises again and H2S yield H2S 
increase in connection with this. However, shortly, even if total amount of SOX occlusion 
sigmaSOX has decreased, therefore there are few SOX burst sizes and the occlusion agent 
temperature Teat rises for this reason, H2S yield H2S are not given to decision value H2Slow, but if 
it passes over a certain stage, will begin to decrease gradually with reduction of total amount of SOX 
occlusion sigmaSOX, and, finally will reach minimum value H2Smin. 

[0059] By the way, although the temperature Teat of the NOX occlusion agent 23 is higher than the 
SOX emission temperature Tl, that H2S yield H2S reached minimum value H2Smin means that 
there are very few SOX burst sizes from the NOX occlusion agent 23. Then, when H2S yield H2S 
reach minimum value H2Smin, an exhaust air air-fuel ratio is returned to Lean, and it is made for 
SOX emission processing to be thus completed in this example. That is, according to this example, 
the termination timing of SOX emission processing is determined by the output of H2S sensor. SOX 
can be made to emit from a NOX occlusion agent, controlling H2S yield below to a certain constant 
rate thus according to this example. 

[0060] By the way, in this example, when this total amount of SOX occlusion reaches a decision 
value as the total amount of SOX occlusion is presumed as follows and mentioned above in order to 
determine the timing which starts activation of SOX emission processing, it is judged that SOX 
should be emitted from the NOX occlusion agent 23. in the fuel, the sulfur component of a rate is 
contained about 1 law, therefore the amount of SOX by which sometimes comes out and occlusion is 
carried out is the function of the final injection fuel quantity TAUO at the NOX occlusion agent 23. 
moreover, it is also the function of a sulfur content with which the amount of SOX by which 
sometimes comes out and occlusion is carried out becomes settled for every fuel in the NOX 
occlusion agent 23 by the rates of the sulfur component contained in a fuel differing for every fuel 
therefore, the amount of SOX by which occlusion is furthermore carried out to the NOX occlusion 
agent 23 changes with exhaust air air- fuel ratios, therefore the amount of SOX by which sometimes 
comes out and occlusion is carried out is also the function of an exhaust air air- fuel ratio at the NOX 
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occlusion agent 23. moreover, the NOX occlusion agent 23 « occlusion is carried out, and easy 
changes with temperature of the NOX occlusion agent 23, therefore the amount of SOX by which 
sometimes comes out and occlusion is carried out is also the function of the temperature of the NOX 
occlusion agent 23 at the NOX occlusion agent 23. 

[0061] then, if the multiplier about the sulfur content which becomes settled for every fuel is set to 
KBa and an exhaust air air- fuel ratio and the multiplier about the temperature of the NOX occlusion 
agent 23 are set to KBb, the amount of SOX by which sometimes comes out and occlusion is carried 
out can be expressed to the NOX occlusion agent 23 as product TAUO-KBa-KBb of the final 
injection fuel quantity TAUO and a final multiplier KBa, and a multiplier KBb. Therefore, total 
amount of SOX occlusion sigmaSOX is computed as an addition value sigma (TAUO-KBa-KBb) 
which integrated product TAUO-KBa-KBb of the final injection fuel quantity TAUO and a final 
multiplier KBa, and a multiplier KBb.- In addition, a multiplier KBb is beforehand called for by 
experiment, and as shown in drawing 8 as a function of an exhaust air air- fuel ratio and the 
temperature of the NOX occlusion agent 23, it is beforehand memorized in ROM34 in the form of a 
map. Moreover, the EGR rate which is the rate of performing exhaust gas recirculation (EGR) in 
addition to three parameters (a sulfur content, an exhaust air air-fuel ratio, and temperature of a NOX 
occlusion agent) mentioned above in order to compute the total amount of SOX occlusion may be 
used as a parameter. 

[0062] By the way, since the temperature of the NOX occlusion agent 23 is lower than the SOX 
emission temperature Tl immediately, after that even if an exhaust air air- fuel ratio is switched to 
weak Rich R2 from Lean Rl </SUB>, when total amount of SOX occlusion sigmaSOX reaches a 
decision value SOXlow, total amount of SOX occlusion sigmaSOX continues increasing. Then, the 
above-mentioned decision value SOXlow is set up so that the total amount of SOX occlusion may 
not exceed threshold value SOXmax, after an exhaust air air- fuel ratio is switched to weak Rich R2 
from Lean Rl before the temperature of the NOX occlusion agent 23 reaches the SOX emission 
temperature Tl. Thus, before total amount of SOX occlusion sigmaSOX exceeds threshold value 
SOXmax by setting up a decision value SOXlow, SOX begins to be emitted from the NOX 
occlusion agent 23. 

[0063] moreover, it mentioned above — as — an exhaust air air- fuel ratio — weak — rich — from R2 — 
strong - rich - since H2S yield will increase greatly temporarily if switched to R3 - this example ~ 
the above-mentioned decision value H2Slow — an exhaust air air-fiiel ratio — weak — rich — from R2 
- strong - rich - it is switched to R3, and even if H2S yield increases temporarily, it is set up so that 
H2S yield may not exceed allowed value H2Smax. moreover, an exhaust air air-fuel ratio — weak — 
rich — from R2 — strong — rich — since the amount of increases of H2S yield when being switched to 
R3 becomes so large that the temperature of the NOX occlusion agent 23 is high, you may make it 
the temperature of the NOX occlusion agent 23 detected by the temperature sensor of the second 
example which mentions later decision value H2Slow set up beforehand amend it 
[0064] Moreover, although the timing which performs SOX emission processing from the value of 
total amount of SOX occlusion sigmaSOX is determined in the first example, this timing may be 
determined by the option. For example, an exhaust air air- fuel ratio may be switched to Rich from 
Lean, and the timing which performs SOX emission processing from the so-called activation spacing 
of the rich spike which emits NOX by which occlusion is carried out by this to the NOX occlusion 
agent 23 may be determined. That is, it can be judged that the amount of total SOX occlusion 
exceeded the decision value when it became shorter than spacing as which rich spike activation 
spacing was beforehand determined since the amount of NOX which can carry out occlusion to the 
NOX occlusion agent 23 if the amount of SOX occlusion by which occlusion was carried out to the 
NOX occlusion agent 23 as mentioned above increases decreased and rich spike activation spacing 
became gradually short. In addition, an SOX sensor is formed in the exhaust pipe between an engine 
body and the NOX occlusion agent 23, and when the amount of SOX into which this SOX sensor 
flows out of a NOX occlusion agent increases more than the amount defined beforehand, it can also 
be judged that the total amount of SOX occlusion exceeded the decision value. 
[0065] Moreover, although the temperature of the NOX occlusion agent 23 is raised in the first 
example by switching an exhaust air air- fuel ratio to weak Rich R2 from Lean Rl, you may make it 
raise the temperature of the NOX occlusion agent 23 by approaches other than this. For example, 
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there is a method of carrying out the lag of the ignition timing as a one-eyed approach. If the lag of 
the ignition timing is carried out, it will be discharged from a combustion chamber as a fuel of non- 
**, without some fuels burning in a combustion chamber, and the fuel of this non-** burns in an 
engine flueway, and the temperature of exhaust gas rises thus. Therefore, thereby, the temperature of 
the NOX occlusion agent 23 can be raised. In addition, the temperature of the NOX occlusion agent 
23 can be greatly raised, so that ignition timing is delayed in this approach. Moreover, when 
adopting this approach and you are trying to raise the temperature of a NOX occlusion agent, if the 
tooth lead angle of the ignition timing is carried out when H2S yield exceeds a decision value, the 
temperature of a NOX occlusion agent can be reduced. Moreover, there is a method of setting an 
inhalation-of-air line like an expansion line as the second approach, after a fuel is injected in a 
compression stroke, and injecting an additional fuel. The fuel of the addition set and injected like the 
expansion line is discharged from a combustion chamber as a fuel of non-**, without burning in a 
combustion chamber, the fuel of this non-** burns in an engine flueway, and the temperature of 
exhaust gas rises thus. Therefore, thereby, the temperature of the NOX occlusion agent 23 can be 
raised. In addition, the temperature of the NOX occlusion agent 23 can be greatly raised, so that 
there are many amounts of an additional fuel in this approach. Moreover, when adopting this 
approach and you are trying to raise the temperature of a NOX occlusion agent, if the amount of the 
fuel of the addition injected when H2S yield exceeds a decision value is lessened, the temperature of 
a NOX occlusion agent can be reduced. 

[0066] Moreover, when an internal combustion engine is the Taki cylinder internal combustion 
engine as the third approach, there is a method of switching an engine air-fuel ratio by turns by Lean 
for every gas column, according to the sequence of being carried out like an expansion line, as it is 
rich. For example, although it is carried out like the combustion line one by one in each gas column 
whenever 180 degrees of crankshafts rotate, when an internal combustion engine is a 4-cylinder 
internal combustion engine In this case, according to this approach, in the gas column in which it is 
carried out like an expansion line to the 1st, and the gas column in which it is carried out like an 
expansion line to the 3rd, it is supposed that an engine air-fuel ratio is rich, for example, an engine 
air- fuel ratio is made into Lean in the gas column in which it is carried out like an expansion line to 
the 2nd, and the gas column in which it is carried out like an expansion line to the 4th. According to 
this, from the gas column made rich [ an engine air- fuel ratio ], the exhaust gas containing the fuel of 
non-** is discharged, the exhaust gas containing a lot of oxygen is discharged from the gas column 
by which the engine air-fuel ratio was made Lean, the fuel of non-** bums by making these exhaust 
gas join in an engine flueway, and the temperature of exhaust gas rises thus. Therefore, thereby, the 
temperature of the NOX occlusion agent 23 can be raised. In addition, the temperature of a NOX 
occlusion agent can be greatly raised, so that the difference of a rich air- fuel ratio and the Lean air- 
fuel ratio is large in each gas column in this approach. Moreover, when adopting this approach and 
you are trying to raise the temperature of a NOX occlusion agent, if the difference of a rich air-fuel 
ratio and the Lean air-fuel ratio is made small when H2S yield exceeds a decision value, the 
temperature of a NOX occlusion agent can be reduced. 

[0067] Drawing 9 shows the control routine for performing SOX emission processing of the first 
example. With reference to drawing 9 , it is not rich, and the final fuel oil consumption TAUO and 
amendment **** KB (== KBa-KBb) are first computed in step 100. Subsequently, the final injection 
fuel quantity TAUO and amendment ****KB to total amount of SOX occlusion sigmaSOX 
computed at step 100 in step 101 is computed. Subsequently, it is distinguished whether the SOX 
emission flag which shows what SOX should be emitted for from the NOX occlusion agent 23 in 
step 102 is set. When the SOX emission flag is not set, it is distinguished whether it progressed to 
step 103 and total amount of SOX occlusion sigmaSOX of the NOX occlusion agent 23 is over the 
decision value SOXlow. When it is distinguished that it is sigmaSOX<=SOXlow in step 103, the 
processing cycle of a control routine is completed. On the other hand, when it is distinguished that it 
is sigmaSOX>SOXlow in step 103, it progresses to step 104. At step 104, an SOX emission flag is 
set and the processing cycle of a control routine is completed. 

[0068] If an SOX emission flag is set in step 104, in the following processing cycle, it will progress 
to step 105 from step 102. At step 105, exhaust air air- fuel ratio A/F is switched to weak Rich R2 
from Lean Rl. Subsequently, it is distinguished whether in step 106, H2S yield is over minimum 
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value H2Smin. That is, at step 106, it is distinguished from the NOX occlusion agent 23 whether 
SOX begin to be emitted. Step 106 is repeated while it is distinguished that it is H2 S<=H2Smin in 
step 106. On the other hand, if it is distinguished that it is H2 S>H2Smin in step 106, it will progress 
to step 107. At step 107, it is distinguished whether there are few H2S yields than minimum value 
H2Smin. When it is distinguished that it is H2 S<H2Smin in step 107, it progresses to step 108, and 
an SOX emission flag is reset, and sigmaSOX is made into zero, and the processing cycle of a 
control routine is completed. 

[0069] When it is distinguished that it is H2 S>=H2Smin in step 107, it progresses to step 109. At 
step 109, it is distinguished whether there are few H2S yields than decision value H2Slow. When it 
is distinguished that it is H2 S<=H2Slow in step 109, it is returned to step 107. When it is 
distinguished that it is H2 S>H2Slow in step 109, it progresses to step 110. step 110 — exhaust air 
air- fuel ratio A/F — weak — rich — the period beforehand defined from R2 — continuing — strong — 
rich - it switches to R3 — having -- after that — again — weak -- rich — it is returned to R2. And it 
returns to step 107 again. In addition, since it differs according to the temperature of a NOX 
occlusion agent, when the internal combustion engine has a means by which the temperature of a 
NOX occlusion agent is detectable, before H2S yield which increases temporarily performs step 106, 
you may make it set up decision value H2Slow from the temperature of a NOX occlusion agent, 
when an exhaust air air- fuel ratio is made into weak Rich from Lean. 

[0070] Next, the second example of this invention is explained. The second example of this 
invention is shown in drawing 10 . The temperature sensor 43 for detecting the temperature of the 
NOX occlusion agent 23 in the second example is attached in the NOX occlusion agent 23. A 
temperature sensor 43 is connected to the input port 36 of an electronic control unit 31 through A/D 
converter 38. 

[0071] Next, SOX emission processing of the second example is explained with reference to drawing 
11 . Drawing 1 1 is the same timing diagram as drawing 5 . When total amount of SOX (total amount 
of SOX occlusion) sigmaSOX by which occlusion is carried out to the NOX occlusion agent 23 also 
in the second example exceeds a decision value SOXlow, the air-fuel ratio of exhaust gas is switched 
to weak Rich from Lean. If the temperature Teat of the NOX occlusion agent 23 reaches the SOX 
emission temperature Tl, SOX will begin to be emitted from the NOX occlusion agent 23, and H2S 
yield will increase to this and coincidence. If the temperature of the NOX occlusion agent 23 reaches 
the target temperature Tcatl at that time, strength, the air-fuel ratio of exhaust gas will be switched 
with weak Rich, while it is rich, and, thereby, the temperature of the NOX occlusion agent 23 will be 
maintained by the target temperature Tcatl. 

[0072] By the way, H2S yield increases continuously, and if allowed value H2Sbmax is reached, 
according to this example, the target temperature Tcatl of the NOX occlusion agent 23 will be 
lowered. For this reason, the air- fuel ratio of exhaust gas is made rich strength for the period defined 
beforehand, and is made into the target temperature Tcatl with the low temperature of the NOX 
occlusion agent 23. Thereby, H2S yield decreases. If the target temperature Tcatl with the still lower 
temperature of the NOX occlusion agent 23 is reached, strength, the air- fuel ratio of exhaust gas will 
be switched with weak Rich, while it is rich, and, thereby, will be maintained by the target 
temperature Tcatl with the low temperature of the NOX occlusion agent 23. When H2S yield does 
not reach allowed value H2Sbmax while being maintained by the target temperature Tcatl with the 
still lower temperature of the NOX occlusion agent 23, in this example, target temperature Tcatl is 
made high. The air- fuel ratio of exhaust gas is maintained by weak Rich at this time, and the 
temperature of the NOX occlusion agent 23 is made to rise. For this reason, H2S yield rises and 
allowed value H2Sbmax is reached again. Since target temperature Tcatl is made low similarly also 
at this time, the air-fuel ratio of exhaust gas is made rich strength for the period defined beforehand, 
and is made into the target temperature Tcatl with the low temperature of the NOX occlusion agent 
23. 

[0073] When H2S yield does not reach allowed value H2Sbmax while being maintained by the 
target temperature Tcatl with the still lower temperature of the NOX occlusion agent 23, as 
mentioned above, by this example, target temperature Tcatl is made high. However, even if total 
amount of SOX occlusion sigmaSOX has already decreased at this time and the target temperature 
Tcatl is raised gradually, H2S yield does not reach allowed value H2Sbmax. 
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[0074] By the way, in this example, when there are few H2S yields than allowed value H2Sbmax, 
the target temperature Tcatl is raised. However, if the target temperature Tcatl becomes high too 
much, the NOX occlusion agent 23 may deteriorate with heat. So, the target temperature Tcatl is 
guarded in this example by a certain guard value TcatlG to which heat deterioration of the NOX 
occlusion agent 23 is not carried out. All SOX can be emitted from the NOX occlusion agent 23 
within a short period of time, holding down H2S yield to below a certain constant rate according to 
this example. 

[0075] Next, the control routine for performing SOX emission processing of the second example 
with reference to drawing 12 is explained. Since step 200 - step 204 are the same as step 100 of a 
control routine shown in drawing 9 - step 104 in drawing 12 , explanation is omitted. When the SOX 
emission flag was set in step 202 of drawing 12 and it is distinguished, it progresses to step 205. At 
step 205, exhaust air air-fuel ratio A/F is switched to weak Rich R2 from Lean Rl. Subsequently, at 
step 206, it is distinguished whether H2S yield is over minimum value H2Smin. Step 206 is repeated 
while it is distinguished that it is H2 S<=H2Smin in step 206. On the other hand, when it is 
distinguished that it is H2 S>H2Smin, it progresses to step 207. 

[0076] The target temperature Tcatl set up in the routine for setting up the target temperature 
mentioned later is acquired, and the temperature of the NOX occlusion agent 23 is controlled by step 
207 so that the temperature of the NOX occlusion agent 23 turns into this target temperature Tcatl. 
The temperature of the NOX occlusion agent 23 is controlled by the target temperature Tcatl by 
switching the air-fuel ratio of the exhaust gas which specifically flows into the NOX occlusion agent 
23 strength, with weak Rich, while it is rich. Subsequently, it is distinguished whether in step 208, 
H2S yield is over minimum value H2Smin. If it is distinguished that it is H2 S>=H2Smin in step 
208, it will be returned to step 207. On the other hand, when it is distinguished that it is H2 
S<H2Smin, it progresses to step 209. At step 209, an SOX emission flag is reset and sigmaSOX is 
returned to zero. In this way, SOX emission processing is completed. 

[0077] Next, the routine for setting up target temperature with reference to drawing 13 is explained. 
It is distinguished whether in drawing 13 , H2S yield is over allowed value H2Sbmax in step 301 
first. When it is distinguished that it is H2 S>H2Sbmax in step 301, it judges that the target 
temperature of the NOX occlusion agent 23 is too high, and it progresses to step 303, and the target 
temperature Tcatl is lowered only for predetermined value deltaT. It judges that H2S do not occur in 
large quantities even if it, on the other hand, raises the temperature of the NOX occlusion agent 23 
further, when it is distinguished that it is H2 S<=H2Sbmax in step 301, it progresses to step 303, and 
the target temperature Tcatl is raised only for predetermined value deltaT. Subsequently, at step 304, 
the target temperature Tcatl is guarded by a certain constant temperature so that the target 
temperature Tcatl may not become high too much. 

[0078] In addition, it sets, when the routine of drawing 13 is performed for the first time, and target 
temperature Tcatl is made into the target temperature Tcatl of the last at the time of the last SOX 
emission processing at step 302 or step 303. Of course, the target temperature at this time may be 
temperature which is unrelated to the target temperature set up at the time of the last SOX emission 
processing and which was defined beforehand. Moreover, as mentioned above, H2S sensor oxidizes 
H2S in exhaust gas similarly with the oxygen ion which ionized the oxygen in exhaust gas and was 
generated, and carries out direct detection of the H2S concentration. That is, in order for H2S sensor 
to detect H2S concentration, oxygen fully needs to be contained in exhaust gas. However, the 
oxygen density in the exhaust gas which flows out of the NOX occlusion agent 23 during SOX 
emission processing is comparatively low. Then, in order for H2S sensor to detect H2S concentration 
certainly during SOX emission processing in two examples mentioned above, the means for 
supplying air is established and you may make it supply air into exhaust gas with the means 
concerned during SOX emission processing into exhaust gas at the NOX occlusion agent 23 
downstream. 

[0079] Next, the third example is explained. The exhaust emission control device of the third 
example of this invention is shown in drawing 14 . Although the configuration of the exhaust 
emission control device of the third example is almost the same as the configuration of the exhaust 
emission control device of the first example, unlike the first example, the bypass mold exhaust air 
purification section 50 is formed instead of casing 24. 
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[0080] The enlarged drawing of the bypass mold exhaust air purification section 50 is shown in 
drawing 15 R> 5. As shown in drawing 15 , the bypass mold exhaust air purification section 50 
possesses upstream exhaust pipe 50a connected with an exhaust pipe 22, tee 50b located on 
******** exhaust pipe 50a, casing 50c which built in the NOx occlusion agent 23, and 50d of by- 
path pipes and downstream exhaust pipe 50e. Upstream exhaust pipe 50a and casing 50c are 
connected mutually, and casing 50c and downstream exhaust pipe 50e are connected mutually, and 
these upstream exhaust pipe 50a, casing 50c, and downstream exhaust pipe 50e are prolonged in 
about 1 straight line. From tee 50b of upstream exhaust pipe 50a, 50d of by-path pipes branches, and 
50d of branched by-path pipes is connected with downstream exhaust pipe 50e. The air- fuel ratio 
sensor 53 for detecting the air- fuel ratio of the exhaust gas of the NOx occlusion agent 23 which 
flows into the NOx occlusion agent 23 in the upstream immediately is formed in upstream exhaust 
pipe 50a, and the temperature sensor 54 for detecting the temperature of the NOx occlusion agent 23 
is formed in the downstream edge of the NOx occlusion agent 23. The output signal of these sensors 
is inputted into input port 36 through corresponding A-D converter 38. Moreover, a flow control 
valve 51 is formed in tee 50b. 

[0081] It can be made to be able to rotate so that an include angle may be changed to the direction of 
the exhaust gas which flows upstream exhaust pipe 50a, and a flow control valve 51 can adjust the 
flow rate of the exhaust gas which flows into the NOx occlusion agent 23 held in casing 50c, and the 
flow rate of the exhaust gas which flows into 50d of by-path pipes according to the include angle of 
this flow control valve 51. In other words, the rate of the exhaust gas which flows into the NOx 
occlusion agent 23 among the exhaust gas which arrives at tee 50b through upstream exhaust pipe 
50a can be adjusted by rotating a flow control valve 51 . Especially the flow rate of the exhaust gas 
which all the exhaust gas that arrives at tee 50b when a flow control valve 51 is in the location 
shown in drawing 15 as the continuous line is flowing into the NOx occlusion agent 23, and 
therefore arrives at tee 50b and the flow rate of the exhaust gas which flows into the NOx occlusion 
agent 23 are equal. On the other hand, when a flow control valve 51 is in the location shown in 
drawing 15 with the chain line, the flow rate of the exhaust gas with which all the exhaust gas that 
arrives at tee 50b is flowing into 50d of by-path pipes, and it therefore passes along the NOx 
occlusion agent 23 is zero. 

[0082] Furthermore, fuel addition equipment 52 is formed between tee 50b of upstream exhaust pipe 
50a, and the NOx occlusion agent 23. This fuel addition equipment 52 can add a fuel only in the 
exhaust gas which flows into the NOx occlusion agent 23 among the exhaust gas which arrives at tee 
50b through upstream exhaust pipe 50a. If a fuel is added from fuel addition equipment 52 in the 
exhaust gas which flows into the NOx occlusion agent 23, since the fuel it not only can make it rich, 
but added from theoretical air fuel ratio or fuel addition equipment 52 burns within the upstream of 
the NOx occlusion agent 23, or the NOx occlusion agent 23, the temperature of the NOx occlusion 
agent 23 will also rise mostly the exhaust air air-fuel ratio of the exhaust gas which flows into the 
NOx occlusion agent 23. The temperature of the NOx occlusion agent 23 can be greatly raised, so 
that there are many amounts of the fuel added from fuel addition equipment 52, if the flow rate of the 
exhaust gas which flows into an NOx occlusion agent especially is the same. Therefore, a fuel is 
added in the exhaust gas which flows into emitting SOx from the NOx occlusion agent 23 from fuel 
addition equipment 52 at the NOx occlusion agent 23, and while the exhaust air air-fuel ratio of the 
exhaust gas which flows into the NOx occlusion agent 23 by this is mostly made into theoretical air 
fuel ratio or Rich, the temperature of the NOx occlusion agent 23 is made to rise in the third 
example. 

[0083] If all the exhaust gas discharged by the internal combustion engine at this time flows into the 
NOx occlusion agent 23, theoretical air fuel ratio or in order to make it rich, a lot of fuels must be 
mostly added for this exhaust gas from fuel addition equipment 52. Moreover, if a lot of [ in this 
way ] fuels are added, these fuels of a lot of will bum and generate heat within the upstream of the 
NOx occlusion agent 23, or the NOx occlusion agent 23, and thereby, the NOx occlusion agent 23 
will become an elevated temperature beyond the need. For this reason, in this example, as a sulfur 
component processing means, in emitting SOx from the NOx occlusion agent 23, according to the 
flow rate of the exhaust gas which is made to rotate a flow control valve 5 1 so that the flow rate of 
the exhaust gas which flows into the NOx occlusion agent 23 may decrease, and flows into the NOx 
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occlusion agent 23, it adjusts the addition of the fuel from fuel addition equipment 52. Though the 
temperature of the NOx occlusion agent 23 does not become an elevated temperature beyond the 
need while the exhaust air air-fuel ratio of the exhaust gas which flows into the NOx occlusion agent 
23 by this becomes theoretical air fuel ratio or Rich mostly, it becomes beyond SOx emission 
temperature, and SOx is emitted from the NOx occlusion agent 23. 

[0084] By the way, although H2S explained that it surely generated when it was proportional to the 
SOx burst size by which the yield of H2S is emitted to per unit time amount from the NOx occlusion 
agent 23 and SOx was emitted from the NOx occlusion agent 23 in the above-mentioned example In 
a detail, the conditions (a SOx emission start condition is called hereafter) to which SOx begins to be 
emitted differ from the conditions (an H2S generating start condition is called hereafter) which H2S 
begin to generate. That is, though SOx is emitted from the NOx occlusion agent 23, H2S may not 
occur. 

[0085] Moreover, as drawing 6 was shown, although [ the example mentioned above ] the yield of 
H2S is the function of the temperature of the NOx occlusion agent 23, and an exhaust air air- fuel 
ratio for example, when there are few flow rates of the exhaust gas which flows the NOx occlusion 
agent 23 There are many amounts of H2S which pile up in the NOx occlusion agent 23, therefore 
H2S concentration in the NOx occlusion agent 23 is high, and as a result, since H2S yield decreases, 
it can be said that it depends for H2S yield also on the flow rate of the exhaust gas which flows the 
NOx occlusion agent 23. Moreover, in the above-mentioned example, only in order that S 
alimentation may determine the initiation timing of SOx emission processing, it is used, but also 
depending on S alimentation from which H2S yield changes every moment during SOx emission 
processing, in a detail, it increases, so that H2S yield has much S alimentation. Therefore, an H2S 
generating start condition becomes settled from the temperature of four parameters 23 mentioned 
above, i.e., an NOx occlusion agent, an exhaust air air-fiiel ratio, the flow rate of exhaust gas, and S 
alimentation. 

[0086] Then, though the four above-mentioned parameters are emitted to SOx, SOx is made to emit 
from the NOx occlusion agent 23 in SOx emission processing of this example, by controlling to a 
value which H2S do not generate, without generating H2S, when emitting SOx from the NOx 
occlusion agent 23. In addition, a SOx emission start condition becomes settled from the four above- 
mentioned parameters similarly. Especially the temperature (H2S generating initiation temperature is 
called hereafter) Tcatm of the NOx occlusion agent 23 when parameters other than the temperature 
of the NOx occlusion agent 23 are the same, in case H2S begin to occur is higher than the 
temperature (SOx emission initiation temperature is called hereafter) Teats of the NOx occlusion 
agent 23 in case SOx begins to emit. 

[0087] In order to control these four parameters to such a value, total amount of SOx occlusion 
sigmaSOX is presumed in a mode which is different from the above-mentioned example in the third 
example. In a detail When SOx emission processing is not performed Compute total amount of SOx 
occlusion sigmaSOX like the above-mentioned example by integrating a product (fuel oil 
consumption TAUO and amendment **** KB (=KBa-KBb)), and it sets during SOx emission 
processing. In this way, total amount of SOx occlusion sigmaSOX is computed by subtracting the 
amount of SOx(es) emitted by SOx emission processing from the NOx occlusion agent 23 from 
computed total amount of SOx occlusion sigmaSOX. The amount of SOx(es) emitted from the NOx 
occlusion agent 23 here is beforehand calculated experimentally for every value of the four above- 
mentioned parameters, and is beforehand memorized by ROM34 in the form of a map as a function 
of these four parameters. Moreover, in addition to the exhaust air air- fuel ratio A/F and occlusion 
agent temperature Teat, in the example of a ** sign, the flow rate F of the exhaust gas which flows 
the NOx occlusion agent 23 is measured. The exhaust air air- fuel ratio A/F and occlusion agent 
temperature Teat is detected by the air-fuel ratio sensor 53 and the temperature sensor 54, 
respectively. The flow rate F of exhaust gas is computed from an internal combustion engine's 
rotational frequency. Furthermore, as a function of three parameters other than temperature, it asks 
beforehand experimentally and ROM34 memorizes beforehand in the form of a map, and as a 
function of three parameters other than temperature, the H2S generating initiation temperature Tcatm 
is searched for beforehand experimentally, and the SOx emission initiation temperature Teats is 
beforehand memorized for it by ROM34 in the form of a map. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 12/15/2005 



JP,2003-035132,A [DETAILED DESCRIPTION] 



Page 18 of 22 



[0088] Next, SOx emission processing of the third example is explained. When total amount of SOx 
occlusion sigmaSOX exceeds a decision value SOXlow like the first example in the third example, a 
flow control valve 5 1 is made to rotate to the direction where the flow rate of the exhaust gas which 
flows into the NOx occlusion agent 23 decreases, and it is positioned in a location (a SOx emission 
location is called hereafter) where the flow rate of the exhaust gas which flows into the NOx 
occlusion agent 23 turns into a flow rate suitable for emitting SOx from the NOx occlusion agent 23. 
For example, a SOx emission location is a location where the flow rate of the exhaust gas which 
flows into the NOx occlusion agent 23 turns into about ten percent of the flow rate of the exhaust gas 
discharged by the internal combustion engine. And the fuel of a constant rate is made to add into 
exhaust gas from fuel addition equipment 52 so that the exhaust air air- fuel ratio of the exhaust gas 
which flows into the NOx occlusion agent 23 may serve as theoretical air fuel ratio or Rich mostly 
and the temperature of the NOx occlusion agent 23 may rise. 

[0089] In this way, temperature becomes high gradually, the NOx occlusion agent 23 reaches to SOx 
emission initiation temperature, and SOx begins to be emitted. If a fuel is continuing being added 
into exhaust gas from fuel addition equipment 52 even if SOx begins to be emitted, the temperature 
of the NOx occlusion agent 23 will rise gradually, and will reach the H2S generating initiation 
temperature Tcatm. Then, when the temperature of the NOx occlusion agent 23 reaches the H2S 
generating initiation temperature Tcatm, a flow control valve 5 1 is made to rotate in this example to 
the location (for an occlusion agent cooling location to be called hereafter) where the flow rate of the 
exhaust gas which flows into the NOx occlusion agent 23 increases more than a SOx emission 
location. For example, it is the location which becomes the same [ the flow rate of the exhaust gas 
which arrives at tee 50b, and the flow rate of the exhaust gas which flows into the NOx occlusion 
agent 23 ] as that of the occlusion agent cooling location of a flow control valve 51. Furthermore, 
addition of the fuel from fuel addition equipment 52 is made to stop by rotation and coincidence of a 
flow control valve 51. Usually, the temperature of the exhaust gas which is discharged by the 
internal combustion engine and reaches the NOx occlusion agent 23 is lower than the H2S 
generating initiation temperature of the NOx occlusion agent 23, and since it becomes without the 
unburnt fuel added from fuel addition equipment 52 by making addition of the fuel from fuel 
addition equipment 52 stop burning, and the temperature of exhaust gas becoming high, it is made to 
cool the NOx occlusion agent 23. 

[0090] When the NOx occlusion agent 23 is cooled and it becomes below the SOx emission 
initiation temperature Teats, a flow control valve 5 1 is again returned to a SOx emission location, 
and a fuel is made to add from fuel addition equipment 52 in exhaust gas. Thereby, the temperature 
of the NOx occlusion agent 23 begins to rise again. SOx can be made to emit from the NOx 
occlusion agent 23 by repeating such control, without generating H2S. And when total amount of 
SOx occlusion sigmaSOX becomes below decision value sigmaSOXmin that is about 0, it is made 
for SOx emission processing to be completed. 

[0091] Next, the control routine for performing SOx emission processing of the third example with 
reference to drawing 16 is explained. Since step 400 - step 404 are the same as step 100 shown in 
drawin g 9 - step 104, explanation is omitted. At step 405, fuel addition of the constant rate from fuel 
addition equipment 52 is started, and it progresses to step 406. A flow control valve 51 is made to 
rotate to a SOx emission location at step 406. Subsequently, at step 407, it is computed from the map 
on which the SOx emission initiation temperature Teats and the H2S generating initiation 
temperature Tcatm were memorized by ROM34 from total amount of SOx occlusion sigmaSOX 
presumed or measured, exhaust air air- fuel ratio A/F, and a flow rate F. At step 408, it is judged 
whether the occlusion agent temperature Teat is beyond the H2S generating initiation temperature 
Tcatm. When judged with the occlusion agent temperature Teat being beyond the H2S generating 
initiation temperature Tcatm, it progresses to step 409. At step 409, while a flow control valve 51 is 
made to rotate to an occlusion agent cooling location, the fuel addition from fuel addition equipment 
52 is made to stop, and it progresses to step 412. 

[0092] On the other hand, when judged with the occlusion agent temperature Teat being lower than 
the H2S generating initiation temperature Tcatm in step 408, it progresses to step 410. At step 410, it 
is judged whether the occlusion agent temperature Teat is below the SOx emission initiation 
temperature Teats. When judged with the occlusion agent temperature Teat being below the SOx 
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emission initiation temperature Teats in step 410, it progresses to step 41 1 . At step 411, while a flow 
control valve 51 is made to rotate to a SOx emission location, the fuel of a constant rate is made to 
add from fuel addition equipment 52, and it progresses to step 412. On the other hand, when judged 
with the occlusion agent temperature Teat being higher than the SOx emission initiation temperature 
Teats in step 410, it progresses to step 412. At step 412, it is judged whether total amount of SOx 
occlusion sigmaSOX is below decision value sigmaSOXmin, and when total amount of SOx 
occlusion sigmaSOX is larger than decision value sigmaSOXmin, it is returned to step 407. On the 
other hand, when total amount of SOx occlusion sigmaSOX is below decision value sigmaSOXmin 
in step 412, it progresses to step 413. At step 413, while a SOx emission flag is reset, you are made 
for the fuel addition from fuel addition equipment 52 to be completed, and a control routine is 
completed. 

[0093] Next, the advantage of the 3rd example is explained. Conventionally, with a configuration 
which was mentioned above, when lowering the temperature of an NOx occlusion agent, the amount 
of the fuel added from fuel addition equipment was only reduced. However, when there were few 
flow rates of the exhaust gas which flows into an NOx occlusion agent, in order to have reduced the 
amount of the fuel added from fuel addition equipment and to have cooled the NOx occlusion agent, 
it had to wait to be cooled by natural heat dissipation into the perimeter environment of an NOx 
occlusion agent, i.e., atmospheric air. However, greatly, the heating value which radiates heat into 
atmospheric air to per unit time amount had taken time amount, before the NOx occlusion agent was 
cooled. On the other hand, in this invention, since it is the configuration which can adjust the flow 
rate of the exhaust gas which flows into an NOx occlusion agent, many exhaust gas usually lower 
than the temperature which is H2S generating conditions can be supplied to an NOx occlusion agent, 
and the temperature of an NOx occlusion agent can be lowered quickly. 

[0094] In addition, the flow rate F of exhaust gas may be detected by the flow rate sensor (not 
shown) of the NOx occlusion agent 23 immediately arranged for the upstream. 
[0095] Next, the example of modification of the third example is explained with reference to 
drawing 17 . As shown in drawing 17 , in the example of modification of the third example, the 
bypass mold exhaust air purification section 50 of the third example is changed into the dichotomy 
mold exhaust air purification section 55. The dichotomy mold exhaust air purification section 55 has 
exhaust pipe 56e which first exhaust pipe 56c and the 56d of the second exhaust pipe which 
branched to two in tee 56b from upstream exhaust pipe 56a connected with the exhaust pipe 22 and 
this upstream exhaust pipe 56a, and two branched exhaust pipes 56c and 56d joined. The NOx 
occlusion agent 23 is built in first exhaust pipe 56c and the 56d of the second exhaust pipe, 
respectively. A flow control valve 57 is formed in tee 56b. This flow control valve 57 adjusts the 
flow rate of the exhaust gas which flows into first exhaust pipe 56c like the flow control valve 51 of 
the third example, and the flow rate of the exhaust gas which flows into the 56d of the second 
exhaust pipe. Moreover, fuel addition equipment 52, the air-fixel ratio sensor 53, and a temperature 
sensor 54 are arranged every NOx occlusion agent 23. 

[0096] In the exhaust emission control device of such an example of modification of the third 
example of a configuration, when performing SOx emission processing of the NOx occlusion agent 
23, the exhaust gas which passed along 50d of bypass paths by the third example passes another 
NOx occlusion agent 23. When exhaust gas passed through 50d of bypass paths in the third example, 
the exhaust gas which passes through 50d of bypass paths was not purified, but, therefore, had 
polluted atmospheric air. On the other hand, in this example of modification, since the NOx 
occlusion agent 23 is arranged instead of 50d of bypass paths, even if and it cannot make exhaust gas 
to be able to perform SOx emission processing of one NOx occlusion agent 23, and flow into the 
NOx occlusion agent 23, exhaust gas can be purified by the NOx occlusion agent 23 of another side. 
[ while ] 

[0097] Next, the fourth example is explained. Although the configuration of the exhaust emission 
control device of the fourth example of this invention is almost the same as the configuration of the 
exhaust emission control device of the third example, the direction change mold exhaust air 
purification section 60 is formed instead of the bypass mold exhaust air purification section 50 of the 
third example. 

[0098] The direction change mold exhaust air purification section 60 is shown in drawing 18 . 
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Upstream exhaust pipe 60a by which the direction change mold exhaust air purification section 60 is 
connected with an exhaust pipe 22 as shown in drawing 18 , Tee 60b and casing 60d which built in 
the NOx occlusion agent 23, First branch pipe 60c which connects one casing 60d edge with tee 60b, 
and tee 60b and the edge of the method of casing 60d top Norikazu possess second branch pipe 60e 
which connects the edge of the opposite side, and 60f of downstream exhaust pipes. The NOx 
occlusion agent 23 has first edge 23a in the first branch pipe 60c side, and has second edge 23b in 
the second branch pipe 60e side. First branch pipe 60c is approached at first edge 23 a of the NOx 
occlusion agent 23, the first temperature sensor 62 is formed, second branch pipe 60e is approached 
at second edge 23b of the NOx occlusion agent 23, and the second temperature sensor 63 is formed. 
The output signal of these temperature sensors is inputted into input port 36 through corresponding 
A-D converter 38. Moreover, a selector valve 61 is formed in tee 60b. 

[0099] A selector valve 61 is switched between the first location shown in drawing 18 as the 
continuous line, and the second location shown in drawing 18 with the chain line. When a selector 
valve 61 is in the first location, the exhaust gas which arrives at tee 60b through upstream exhaust 
pipe 60a flows into first branch pipe 60c, and passes the NOx occlusion agent 23 in the direction 
which goes to second edge 23b from first edge 23 a, and flows into return and 60f of downstream 
exhaust pipes again through second branch pipe 60e to tee 60b. The flow direction of the exhaust gas 
in the NOx occlusion agent 23 at this time is called the forward direction. On the other hand, when a 
selector valve 61 is in the second location, the exhaust gas which arrives at tee 60b through upstream 
exhaust pipe 60a flows into second branch pipe 60e, and passes the NOx occlusion agent 23 in the 
direction which goes to first edge 23a from second edge 23b, and flows into return and 60f of 
downstream exhaust pipes again through first branch pipe 60c to tee 60b. Therefore, the above- 
mentioned forward direction of the flow direction of the exhaust gas in the NOx occlusion agent 23 
at this time is the hard flow of the opposite sense. 

[0100] By the way, when performing SOx emission processing of the NOx occlusion agent 23, 
theoretical air fuel ratio or when rich, the temperature distribution in the NOx occlusion agent 23 do 
not have the almost uniform air- fuel ratio of the exhaust gas which flows into the NOx occlusion 
agent 23, and a temperature gradient can do especially the NOx occlusion agent 23 in the direction 
through which exhaust gas passes. Generally, in performing SOx emission processing, an unburnt 
fuel is contained in the exhaust gas with which the air- fuel ratio of exhaust gas flows into the NOx 
occlusion agent 23 mostly theoretical air fuel ratio or since it is made rich, and this unburnt fuel 
bums on the NOx occlusion agent 23. Therefore, if a selector valve 61 is in the first location and 
exhaust gas is flowing the NOx occlusion agent 23 to the forward direction when performing SOx 
emission processing for example, temperature will become high gradually as were shown in drawing 
19 (a) and the NOx occlusion agent 23 goes to second edge 23b from first edge 23a. In other words, 
by the NOx occlusion agent 23, temperature becomes high gradually as it goes to the downstream 
from the exhaust air upstream. That is, the temperature of second edge 23b which is the part of the 
NOx occlusion agent 23 of the exhaust air downstream most is the highest, and reaches H2S 
generating initiation temperature first.- On the other hand, even if the temperature of second edge 23b 
which is the part of the NOx occlusion agent 23 of the exhaust air downstream most reaches H2S 
generating initiation temperature, the temperature of the upstream of the NOx occlusion agent 23 is 
comparatively low, and the temperature of first edge 23a which is the part of the NOx occlusion 
agent 23 of the exhaust air upstream most has that it is also lower than SOx emission initiation 
temperature depending on the case. 

[0101] So, in the fourth example of this invention, when a selector valve 61 is during SOx emission 
processing in the first location, for example, the temperature of second edge 23b which is the part of 
the NOx occlusion agent 23 of the exhaust air downstream reaches the H2S generating initiation 
temperature Tcatm (i.e., when the temperature measured by the second temperature sensor 63 turns 
into the H2S generating initiation temperature Tcatm), a selector valve 61 is switched to the second 
location. Second edge 23b of the NOx occlusion agent 23 which was the exhaust air downstream 
becomes the exhaust air upstream until first edge 23 a of the NOx occlusion agent 23 which was the 
exhaust air upstream until the direction of the flowing exhaust gas reversed the NOx occlusion agent 
23 by this and it switched the selector valve 61 becomes the exhaust air downstream and switches a 
selector valve 61. For this reason, the temperature of first edge 23a of the NOx occlusion agent 23 
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which serves as low temperature in the occlusion agent 23 which was the exhaust air upstream goes 
up, and as shown in drawing 19 (b), the temperature of the NOx occlusion agent 23 serves as 
homogeneity mostly temporarily, until the temperature of second edge 23b of the NOx occlusion 
agent 23 which is the elevated temperature which was the exhaust air downstream falls until it 
switches a selector valve 61, and it switches a selector valve 61 conversely. Of course, if a selector 
valve 61 is maintained as it is during sulfur component emission processing in the second location, 
the temperature of first edge 23 a which is the part of the NOx occlusion agent 23 of the exhaust air 
downstream soon will reach the H2S generating initiation temperature Tcatm, and the temperature 
measured by the first temperature sensor 62 will turn into the H2S generating initiation temperature 
Tcatm. In this case, a selector valve 61 is again switched to the first location. In the fourth example, 
as mentioned above during SOx emission processing, a selector valve 61 is switched, and a sulfur 
component can be emitted from the NOx occlusion agent 23 whole, without generating H2S by this. 
[0102] The control routine for performing SOx emission processing of the fourth example with 
reference to drawing 20 is explained. Since step 500 - step 504 are the same as step 100 shown in 
drawing 9 - step 104, explanation is omitted. The temperature up and rich control for making rich the 
exhaust air air- fuel ratio of the exhaust gas which carries out the temperature up of the exhaust gas 
by various approaches shown in the first example, and flows into the NOx occlusion agent 23 are 
made to begin at step 505. Subsequently, it sets to step 506 and is computed like step 407 of drawin g 
16 from the map on which the H2S generating initiation temperature Tcatm was memorized by 
ROM34 from total amount of SOx occlusion sigmaSOX presumed or measured, exhaust air air- fuel 
ratio A/F, and a flow rate F. At step 507, it is judged whether two occlusion agent temperature Tcatl 
and Tcat2 detected by the first temperature sensor 62 and the second temperature sensor 63, 
respectively is lower than the H2S generating initiation temperature Tcatm. When judged with the 
occlusion agent temperature Tcatl and Tcat2 being lower than the H2S generating initiation 
temperature Tcatm, it progresses to step 509. 

[0103] On the other hand, when judged with the occlusion agent temperature Tcatl or Tcat2 being 
beyond the H2S generating initiation temperature Tcatm in step 507, it progresses to step 508. At 
step 508, a selector valve 61 is switched between the first location and the second location, and it 
progresses to step 509. At step 509, it is judged whether total amount of SOx occlusion sigmaSOX is 
below decision value sigmaSOXmin, and when total amount of SOx occlusion sigmaSOX is larger 
than decision value sigmaSOXmin, it is returned to step 506. On the other hand, when total amount 
of SOx occlusion sigmaSOX is below, decision value sigmaSOXmin in step 509, it progresses to step 
510. At step 510, while a SOx emission flag is reset, you are made for a temperature up and rich 
control to be completed, and a control routine is completed. 

[0104] In addition, in the fourth example, a selector valve 61 may be a valve in which include-angle 
adjustment is continuously possible to the flow direction of the exhaust gas instead of the valve 
switched between two locations which flows from upstream exhaust pipe 55 a. In this case, not only 
the direction of the exhaust gas which passes the NOx occlusion agent 23 but a flow rate can be 
changed. 

[0105] Moreover, the NOx occlusion agent 23 of this invention may give an NOx occlusion function 
to the particulate filter which can carry out uptake of the particle in exhaust gas. In this case, exhaust 
gas can be purified by oxidizing the particle in which uptake was carried out to the particulate filter 
by the active oxygen generated when emitting NOx which carried out occlusion when a particulate 
filter carries out occlusion of NOx. 

[0106] Moreover, in this specification, the word of the "occlusion" about NOx and a sulfur 
component includes the semantics of both "absorption" and "adsorption." Therefore, including both 
an "NOx absorbent" and an "NOx adsorbent", an "NOx occlusion agent" holds NOx, when the 
former stores up NOx in the form of a nitrate etc., and the latter holds NOx by making it adsorb in 
the form of N02 grade. Moreover, the semantics of "desorption" corresponding to "adsorption" 
besides "emission" corresponding to "absorption" is also included also about the word of "emission" 
from an NOx hold-back agent. 
[0107] 

[Effect of the Invention] Since actuation of the amount control means of hydrogen sulfides is 
controlled based on the amount of the hydrogen sulfide detected by the amount detection means of 
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hydrogen sulfides according to the 1-1 5th invention, when making a sulfur component emit from an 
exhaust air purification catalyst, the amount of the hydrogen sulfide generated in per unit time 
amount is maintained certainly below at a constant rate. 

[0108] moreover, according to the 15th invention, though a sulfur component is emitted from an 
exhaust air purification catalyst, also when emitting a sulfur component from an exhaust air 
purification catalyst by making the yield of a hydrogen sulfide into zero, it can carry out by the odor 
of exhaust gas becoming strong, and things are prevented. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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?Hb$lg. 

[ i*3j89 3 3 JJBiM t*XBfN9?gH*& saw bfcfeii 
©SflE&IWHiW -5 C 4 tc «fc 0 8fc1tJiJt#S(ffl*5«tp 

■r-Sit*3S 1 2 fcCi^rtttttH©$«GHt& 

s. 

kssat zmfxu* <D*&&%vm t sciwo sin j& 

»ttttiW«tJKS^iWblj^6»U-J-*iK<b*3(i©« 
*— ^awrcciffijf rsifJCTi i -3 ©i>rn*—oK 

fBt£©l^lSIW©£»tSuSKb£IM. 

^*K— 5£«^©«©WbWR**iia Ofci *tCi(E 

fb*3Wiwap*«*(wr* ct 5 tc l/-ci»*^ i ~4 © 
«KTKj^r*c 4*r*s»a^bi«i©iajs** 

<bK«tttil#«©a*«:K^C»TB««flEi t/-CK3£ 
L . SPi^bl*JK©jaflC*ttB«flUt 4 tt * cfc 5 tcgf ft 

jWbji*«E©flij**iwai-r*iii3»i i -4©i>-i*n*» — 3 

tCfBiS©rt*^IW©S(MnifKbilg. 

ffi^^-s«j!a±©jra*fb***«tii b fc i * tc s 
s. 

mtea* Kmbkamm^ettc «fc 5 tttu $ tiitwt*. 
3R©«**-je«jLh 4 ttzm&K. tmmMtimayjm 

< 4 feS fel«tt*»©«** WS C 4 tc J: <p jftftft 
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z>m?m 1 (ceis©AjHMKn©9FfttHtjic8. 

[It** 9] _fcJEHtfb*JWM»*Ktt. gEft&{bfi4 
Mt(cekXr«»A^©M4«^x^AINtMMt 
£iiifi-rS4*©iIifi:fri$i4©5M>&< 4t><,»rft*» 

c t tc j: k> mm^itfmaypta < 4 & 

l«««c»»©«Jt*Ttf 8 tCiett©rtj|£8H© 

[tt$gi 1 0 ) ±iBgFf^btt$££v-W^*-rSfcS> 
10 OM-f;««4. »«UWfclB«K«AT*Sf»^X© 

-r-sfcJ6©it«pM^<?:. st«*<btti««:»Ars»a 
a^-r*»a^x©aai3&Jrt«ww*>%»m sftfcgfa 

^X©S«J:») fe4><c<a5B£3ns«t5K:SIUHIMS#* 

***»flnu ±ett<bMSSM*#8H2. 5ifrtb*5Rfit£ 
tB^&tc &r,xm&Z ftfcWb*JR©«*J±f B— 
20 ±4tt*»^Jct^i^fcJtt«{c«6ATaSP«3!/x©« 

^©SS^rTtf Set 5tC-r£ff2fcJ18 $fc«9tCfBtS© 

1 0 tciBig©rtj^w©gFm^f mm. 
mmm 1 2 ] mmrtxim&mtfm&jm&rz t 

30 4©WC«)»)»itac4*J-C*. ±IB5S{b*S«§iJffll^ 
S». Sfft*'X©®il*'rSj^±fBJlB^I*]<!:3i^-f^4© i 5 

*©^^«nrt>*t#tciWb*M*ta*gi«c 

<fc o Tftim 3 ft fc«£fb*iR©S#±fB— ^fi«± 4 <t * 

«^tc«gfft^x©ii®^(S]^ ftftrft i ifiWi^i 4 © 9 ^ 

±IB— ^©^"[SJ 4 «SIJ©^I6J 4&SJ:5tCT£C4tC<fc 
oTSf»iWb!«i©^tt< 4fe*fe*«tt»^«K* 
TtfS<fc^tCL?ciS^8 S/c«9tClEtg©rt*S^KI© 
fpft^b$|g. 

m^m 1 3 ] ±Eiwb*sianfta#««. mim<t 

40 ft^^6^lflT5lll«©ii{b*^©st^f©rt«S«Si© 
JMiH:wr*^9^-**ij:cfl»«j5f^©1*ttK:BB-r* 
>'^7^-^©^^^» t j:< 4&— ' 3©/^^^-**tfettjr 

ffl#©tc j: -5 r 3 ft/c^'^ ^ - * ©fif*i »IWb 
iim*6»w-ra4 : FfflSfts*fb*3R©«*«sEr* 

ff*^8 - 1 2 tci>Tft#>-otciBl£©f*3j^M©gEft 
j^b^g. 

[gf^s 1 4 ] ±.&'^s-$&m&m\mmmm 
so -fe^if*^ < 4 i>mffi-n>ft$m 1 3 tciais©^® 
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m&m i 5 ] ±fe-5t*^-c£>£ftjfc3S8 ~ 1 4 

[0001] 

[|£HJ©IST-5^#i?] 2tC^BJ«rtj^iM©gr^{fc 
[000 2 ] 

[fifcfc©&85] rt^Mfcfct^rSfeAT^P^^©^ 
$J£#y->l?&-2>£*K:NO,MgU ffiA-TZm 10 
SW/*©^*J£a5y ??£&££«R;ll,-Ct,>£NOx£ 
&fflLTgM&#X*©S7ciWK:J: K> NOxSrHHb-rSC 
£#-?# £ NOxM^&fcrC* 

[0003] ±IEN 0,fey£«N Ox tcWetj; < , mMX 

S Ox < ft -S £ N Ox 84*£©N O, ©S$E;W{&T-f 
■5. CO.fc^tcNOxiRil^^fiT-raiNOx^tC 

atA-r*»P*5?/^©ffijifttfc** y ->-c*^p a itcN OxS4 

$tt&«^NOx£©^T£C£rt^£&< 20 
5C£#&£. C©i»-£. NOx*iNOxftt«^e>T^ 

[0004] ±czx?No x fiimic®M2tixi,>2>mn 
^zmmi&ft&NOxmmfflfrbtikmziri. m< lxn 30 

[0005] iC6-CNOx^^6SOx^ffi$-lfS 
i jfeffl $ ii/c S Ox ©-SB##tei#* i(J©HC^COi 
J^bT^fb^S^S^JSTS. C©H, Stt3§B#F4 

^JBMTCCJB* 1/ 00 N Ox 6 S O x £ft 

-^SWTtCiffiftU J: 9 £ Wc&ffi&ftmZ 0 0 0-2 
74 2 3 2^g§^$*lTl>£. ±iB&$RfCfBtS©&85 40 
-c«NOxft^tciSA-rs^M**x© y ? ^g^A"* 
< fc£ £ H, S < C £*>6#«;tf*©3 

nfct&cticj: *) mtiiftm^tc *) tcNOx ®m*> 6 
$ n & s o x u r — jgiuu t £ & s j: 9 tc 

U cftfc£0H,S#— B*ic*»c#8£L«ci,»,fc5tt: 

[0 006 ] 

[#SWS?&l/J:5£-r£SUan £C5r_BfiUfcJ:5 
fc±IB^Kia»©S$B'CttH 1 S#-B#«:Agfc:f£fe so 
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*©£**J:b©¥*3©y ^iS^tt^a&jea&fcftfcftKtt 
jes*vc*s»). H,sife*«K:as-3(,»r«H»sns*>w 

^iH,S©«^JIiK«»H«Jcl95ES*i-Cl»a. £C 

h, s^s«sfm^*x©^jt©y ^ *m&wi 

©SHK:j:-prfe^<bTS. L -a Tgf «#*©¥# 

^©3aastt©»; »*flte*^»j£»6ft;fciiiiNi«:-c«»i 

«JK *t« 1/ T «> (MQilgKflKC ttotBH, S ifiXMiC 
&£.TZ>-5Jtm*fi$>2>. C©C£liN0xMJ«©*!ft6 

msmji * * ©«**£«■*«« i/ ti^sc^^t 
««ti«:aAT*sp»^©3ai8Jt* y ? ?£-r-5t§^K: 

[0 00 7 ] C 5 0fc*««ca*#»!W©BWtt3fSU* 
[0 00 8 ] 

frz&Biz&z^ £ *tcj*»«*wb««©fflflf*»f3e 

^ ©3S«Jt*"«t«ffiiftffliBtfc * fc« y-^it sssst 
■j^ttffiM*^^*A:»©imfiS»fijcffl«Hi#a 

£. «SSI^fttH^S4iK:^«#{bM^6&ffl$tifc 

<Dm§m<t&a;tcte\ t *x. smmmm^^mox^ 
zm<u<.m<Dm as /t »SFm^bttJS* e^m-r s £ 
sn**<i^c«©«%*wr*A:je)©wb*3R»ttffi# 

**«w»#a©fiEtt*iwarr ^ . 

[0 00 9 ] ±a$bfcJ:9tt:fie*-ctt. »Jti^tc^*R 
ti^lHD^ttlBMntc J: •»TWfc*jR*i-«p«:^: 

«^Brt«MM8©iIRtWWit©a<r ttfiBtc «fc oTSt 

©#6W©SF^fb^g-Ctt. Sg-fb*fgfit£tH#!3K: J: «3 
tftttIStifcaMfc*3R©«. T!Q:to^±fB«^«cSHfcJ: 

r>x£itLtcmt&m<D&fcmr}\ t >xfflw<mm.ffl®& 

jJSfcb * HE . b*^©S{c^M{^^^b7]<^SM®^K© 



fBlfr § tl & t> r « ft Ir » . 

[0 0 10] *2©«9i"Ctt. m 1 ©$BB*C*Jt»"C. _t 

■j-ftt>%*2©iwicrt»»i«t«irtt. mite 

£>6ifcHJ L r l>&iftfb*X©S*SiEttft:tttH $ ft*. 
[0 0 1 1] * 3 ©RUTH:. mi£tdtm2o&wic 

*WflW -5 C £ CC J: 0 SWfi^ttfflM+tcSKUWbltt 
6ij£Hi-rS5iS{b*^©«*-^S«TK:^-r ^. 

*WKiitAr*Sf«^©'l*tt*IWI»r-5 C £ tc «fc «3 flt 

»i»»tta^*KSfj^{ui^^6afflr*it<b*3R 

[ 0 0 l 3 3 0 5 ©IfcBj-ctt. * 1 ©orfta*— 
^©^Bj&cfc^-c. ±iB«S{b**S^ffi^©*s^JI^ 
iteffitoS't'«:-^*W±©S©^b7k^^^tBL'/c<!: * 
K*fb**«M«&¥«*fl3IW- * . 

[0014] ^6©^-cit nr i ~~m4 om-rtifr- 

-D©#feBjtc*jt,>T\ ±ie?5SE{b7K^a*U^i#gWS£^^ 

SfetH^tftcj^m?t{bfefeSi^e»ijfetti-r-5»^b7i<«©fi^ 
- je«*iTKitJ*r * c £ j&s-c * ssf ^<bft«as©ss 

t§3£ b . »«»<bftUK©a^8Esaiaft t ft * «t o tc 
gNeuwbjaaofflflteWWi -r * . 

[0015] ^7©^BJ-c« v J»6©#6MK:4St>T. ± 
E^b*^S$«J®^S««S<b7K3Ra«IHi^l835S-^SJW 

±.<Dm.<Dm vtctzx. @«as*Tif * . 

[0 0 1 61180^(3:. Kl 1 ©#M8K::bl,»-C. ± 

ma^ffi#sccj: o s n/c5ig{b7k«©a^-^aJW 

_b £ tt*J*£fctt»«iWtj)««©4>ft < £ *>&&itSfift 
g&#©*ag*Ttf * C £ tc J: 9 SF«?WbM«*6»ffl-r 

[0 0 17] ^9©^BJT«. ft8©&HK:4sl>?, ± 

i3Mt*jR«ww*att. SBRiWb)i««KafeA-r*»a 

*/*©a*£*»#X^*UWW^*aS*-r* £ £© 

a&:#isj£©5%*i>ft< tfet^-rn*— smsci 
tc<t »)8ttUMb««©4>ft < £ e>*&Mtt«&<D&j£ 

£Ttf -5. 

[ 0 0 1 8 ] m 1 0 ©ISBJ-ett. f&8 £tcitM9<DmW 

ccto^r . ±ESPSMWb)n«* ^ tc#>o^ a 

£>©&£«P3g#£. gfmifKbM*g{t?fcA-r&gfM#** 
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ti&M <fc 0 *>4>ft < S5e 3 ft* «fc 5 tcitMiBM^f^lS^-r 

* £ &K.mtm<mmicm\-r * * 

tc J: o r *&ffi $ ftfclMbk*©«#±3E— je«£Lt £ & 
S«^»gf5v^b»«K:ijSA'r-5SF^x©ijfefi*i± 

fe5£ftjj£#fifcaj&yi*i£tc iotsis n/c^s <t o 4> 
ft** 5Kaam»^*iiaELTj»j^<b««©» 

g£Ttf*cfc5tc-f*. 

[0019] a«. fWfiR»scaj«ffl*if 9*§^tc». 

tf**i5*i. eR^F^p^F©ra^B$»! 
^) *^H$n*„ *fc«stfiS»ftffi«ia«t>K:spfl«wb 
^©fig^Tif * feiu^icrt^woaK^- ^ ^ - 

£*^M3ft*. £C*#. c©J:5tcrt*R«W®aHE 
«BK0JHEtt»KS# L T«igft ffl £ (iMft o /-cfflic ft -o 

20 ^jun^g (majRMWkiiiB) kj^Stsw (ma- 
hc co) ^mimnc6ic^^xmn^m 

-r*Wb*jR©«*— jatJMTcc«B*-r*c 
*„ .tor. rt«^{b©a«^<5y-ir^rt««HCDai 
ursiift fil £ tSRft o tcUic ft o r L $ 5 
30 ciWi^ns. 

[0020] Mf4MSM^e.M*4^S5ft]Lfio 

spsuwtftHitcatA-i- *sfm*'x ©iia^M 6-r c £ tc 

ng-cij. g^^fbM^©«gst^&dJ^a*tc. mm 

mtfm<D&m&Ti-ftitiz 0 £c**ic©^. p« 
^b)iMcc^A-r-5Sf^^©^a*^ft< ftoTt»* 

/c*SFm?t{bM^©^«gm**xtce«$ntc< <. J; 
o rPM^bl4^©®a[«T^ o tc < cv„ c ntc*f ur 
40 01 0©^Bj«:j;n«, gf«jWfc««fc»A-r*8«# 
^©S&fi*^ < ft •5/c»Pm^{bH!l!^©^«g^^x tc 

e^sn j f>-r<fto. «torsfa»<bji*«©iajs*sffla 
tcTtfe>n*. 

[002.1191 1 ©f&BJf-cji. m 1 0 ©^BJtcfcl^ 

■t. ±tB^w^-xiiis±tc4>$ bicnmaxtpcDmft*: 

B^tCckna. *sifiS»fiScmtos*tcgp^{bft««tc«EA 
•r*»»//^©att*»rt«»«i«*' $ titcm%*>* 

©iifSfiJ; 0 *>ii>ft < WcMZ tiZ> J: 5 tci^SsS^f 

so snfc£ t tc^- >izms&icftLft,tc9m#A i>mtz n 
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[ 0 0 2 2 ] m 1 2 ©Antra. Iff 8 $fc«!il9 ©IfeBJ 
iBOIC&iaj 4 ttS*Wl^©at*Sl 4 ©^ 
#Mft#* ±lEflB3>fa 4 i£^Sj 4 © 5 

©*^» nr i » -s i * fc m t*.m&&M^mc =tor 

MB 3 ft fcm**©*#JJa-JE»>U: 4 ft 
«:gfm:tf*©ffiM:£fr £^©B#©fflM;£fo 4 l*S*W|fij 
4«c*J:5K:«0Jftit*citt:j:o Tgf«WWfc«fl&©<l> 

[0023] asr. «Htflt»skia«m**tf 4 *© 

^^tft«s©pmjiaEflBsi5^©ms«Jt^e«j®< . c© 
^©g^ftiiatc i ft«. ©iiia^io]^^ o 

m\tmu 4 & -> r*j o . »tf b**©«a*±iB— jeiku: 
4 a c om&mtim.<Dmtim$5.rtz ©a® 
o »it s c 4 «c j: -oxm^tmrnt * k>'&hc 

mU&bibbtiZ. gE»#*©ffljS;fr[S]££l«5gl 
*. £ BlifcSF^Ji^ffl'J-C* /cP«?IKbM&©Sfc9-©SS 

©SP#«gMa#x© ait7j <3M5ci«:j:-,r 

wm.Tmmttsi*)5m& htbhtiz. e©j:5&w»* 
?f 5 c 4 «c«fc TgfM#*©ifcft:£frnj*tfj9 wl 2>td» 
-mm? zmt*.m<omz-mk&.TicmmTz ci*5 

6©8^ttifi£^*Si&g#&t,>. 
[oo24]ii3©^m ^8-^i2©ii-rn 

sasK um& h mm? zm^mitfc&o&imvtom 

©M-^-^fc^fflTS/^©^^-*^^©** 

it*m<Dm.%m%.?2>. mi 3omi<Dmiz,mmwic 

te. rtttaH©»Kccnr ^ 7 ^ - 2 4 t*m 
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B#ffl. ffi«ltf, «-3»SyF©PB#N«8*»»l/. m 

n&ft<DW®&*Wk?2>. 
[ 0 0 2 5 ] lit 1 4 ©^T&J. J& 1 3 ©aWtCtel* 

10 [0026]I15 ©#£BJ3Tii. Jg8 ~3f 1 4©^BJ(c 

tfc*^r. mi sc^Bjogta^b^a^^ntf. gf 

m^lblt^e.^ll^^&tli LJfe3556 feWb5ic3R©» 
*S^««: T C 4 *5-c ft z . 
[0027] 

[^Bj©^Jfe©Jf^] tTR 0M*#ML/-C^BJ%|$ 

ifflfc^-r^. 0 1 K.m&mcmvtcWM-*# 1 wi^rt 

20 «»i^lE*Jk^*81WW4^-r. 

B^=SrS(©^7E.^^rtj^W-?>E^#^F f imM{C® 

[oo28]0ik$ l/c i ^ tc. ^miom—omm 
wvamn** 1 y > ^2i. ^> y > ^ 

07^2 rtt-MtSfx H>34> y >^T-P 5; 
^ 2 ±tc®^3 tifc-> y > ^ v F 4 4 -S„ f 

x h > 3 4 y > *w s, f 4 4 <D?$ic ummm 5 j&^^bs 

JhS. s^y>dr^» F4(C«S^fgi^C©Sv^6 4 > 
iim^- h 7 4 . gFM^F8 4, gF«^<- h 9 4*Si2g3 
30 ns. $6>^c, si (c^b/cfc^tci^y >#-n.* F4© 
F*9Hffi©tfj^gptc«d&^7'^^i o^iEgsn. ^y> 
^ 9 k 4 ftmwmm%iic immmm& 1 1 n 

^. */cfXh>3 ©3I®Kia^i®5*# 1 1 ©T##> 
6.^7-7^1 OOT^-CSCX-S+i-b*^^ 1 2.1)W 

[0 02 9] &Mffi<D®M#- h 7tt***HW.5!ft« 

1 3 ^r^-L-r-y— 1 4(cj£iS3n. -y--^ 

1 4 h 1 5feJ:c;x77B^-$ 1 6 

40 #f bl 5 ftlCitZT- y zf*:-$ 1 7 KcfcoTfgg&^ft 
5^7 8^i2gSn^„ ££lffi©$$l 

#- h9ttSf«vijl?;UF 1 9«:il$S3n. C©P«"7 

f i 9 itmimm^. tdt^mm 2 0 ^rt^u/c 

mm^>->*—!*2 l*JcfcO*gm«2 2*/M,rNOx© 
Ji^lJ2 3^rtjlL/c-5r.— »^2 4tCiliS§n^o SP« 
-7^^ f 1 9 4-y-^*>* 1 4 ittWBiWWaWf^ 
(WT. EGR^4l6rr) »S2 6 *^LT2^«:il 
C©EGR*'^if2 6rtfCWEGR^X$fJ© 
^F2 7A«iBa$n^. 
50 [0 03 0] fg+fflW3L~ y h (ECU) 3 lttf^y 
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tlSiCg^SftfcRAM (7>^A7i't^^t'J) 3 
3. ROM (y-F*>U^*y) 34, CPU (W 
?a/n-fe^) 3 5. At)*- Y3 6 tei 
h3 7*jyrrs„ i77n^-f l 6tJ©A£MSK: 

DSEJMS3 8*^l/rA*Jl«-h3 6lCA*S*xS. & 
§fr?-*)V K 1 9tCl4ffiJKJt**tt-r*A:*Offi«tfc-b 
2 8 MK#(t 6 ft, C ©fflBIt-fe >t2 8 ©Htf3« 
mfiKfcT £A DSdftS3 8 A#tf- h 3 6 (C 

A^Sft-S. t?cNO x !35jl^J2 3*rtSlb/c^-'» 
^2 4 ©tHPKSStft 2 intctim'g 2 5 F*3&C{JHj S -fe> 

-9-294, sia^+©No,iitt*«fflBittttfi£3»as 

©NO x H2>if3 Oi^iEBSn, cn6H 2 S-fe>-9-2 

9 fc j:o*n Ox -b >-y- 3 o ©aj^»m#* 5 *fttvr-5 A 

glii 3 8£/}-LTA*>*- H3 6KA;*j;*ftS. 
[0 0 3 1 ] t£fcTt>*2)\''<#)\'4 OtCliTi'-fe^-^^ 

>1f4 1 a^lS^ft. ftw-fe^-!f 4 1 ©W^SEE^Ic, 
•«r-5AD^&i§3 8 ^/ntAA^- h 3 6 VC\t)Ztl 
6. ^>^ft-fe>1f 4 2«mtf£-7>:>W:7 h# 

X#Afr#-h3 6K:Afri*ft£,, CPU35-CUCO 

#3ft-5>. — HJ#tf- b 3 7 i*ttfcTZmS}}Md83 
9&ftUT&k.7'??l 0, 1, Xf^ 

1 7fc«tD c EGR#XSM®l#2 7(C^$n-5„ 
[0 03 2 ] &tC, 02£#JfgLTH, S-fe>-y2 9© 

«jfi{coi»r«f#«:»wr*. -h, s-fe>-y-2 9 itmm 

W * >z»Htt@tt1IJg« 5 1 ©~:£©®K:g£JlSSSfifi 
*»6<C*#JR«5 2 £ESU ffe#©WC»#JlgStIg 
3&>6&£&W@5 3£IBgU Cft6m@5 2. 53^ 
S6K&tfJ@5 3*B£#«K<b!gJ¥»#Jf 5 

11152, 53^ 

5 l«®ft:-(7 h'JfAY.O^iWi'fACaO 

CeO.frfcfcD. ^©ffJtm^-^ttSfctt^St* 
-C&S. #MS5 2*iJ:0*«ltB@5 3«S^)S. mi* 

a^pt, p^^ARh. ^y'jAPd, -fys^A 

I r, ^f'-^ARu. tXS'jAOsSfcttCneO 

ft #JRK{b«J¥^f*)i 5 4 ttlMb* > 
f^VOa, HUXSnO,, BMb-OS^A I ni o 3 

[0 03 3 ] ±&LtcH 1 S-b>V-<DH I S&m.<D&Bist 

H5 1 ©-3fr©ffiKEi«3ftfcj*£]||«©tftffl«5 3 K 
tel>fB«RO,3&«B«^*>0 , -^i-f *><b3ti*. 
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wsumaz-rz. s6«c^BMfc«M£3w*»5 4ic*H,» 

H. O^^bSSHSO^tc^b-TS. C©&JMMfc«M|£ 
*tt 5 4 K tot* * H , S ©ffitf tSC&tC J: r> T 

, S©Hfb5l£K:jeHrS*(4i©iBfiE«fi[t4H, S©i& 

g&c&?? l fesii-c* o . $ fc#M 5 2 « c n hwm 

©-C^->{bSX6*5J;<^H 2 s©BMbSiStctt»^u* 
t >. Ifcis-jtc ©gJSSSSft £ 5 2 ©#flSSfi: 4 
io ©«{4M£ L-rsffits 6 -ct&ffl-rfttfH, S<Di§km& 

[0 034]^tCH3 (A) ^tiibooBlK^Ufc 

i^«W©«»4«WWfiPtcoi»rittW-r*. ttfeH3 
(A) K*5l>T«tttt*BKIft»Q/N (tRA^mSQ/ 
ttHBIgftN) **L"C*»0. Stflllte*£M|513£ifcN£il 

[003 5] 03 (A) lCtSl,>-cmHXi£KH>iBMffi 
W©iHE«J^liiSJlj|IMS*«ffton-5. r&tofec©& 
tteteB 1 Jc^l/fc J: 9JcE»tfS5KHtcjB«swW#^ 1 
20 1 *6ttt'f^ 1 2F«3K:|Di^rjimF*si@Stsns. 
c©j8^«+ftrf-^ i 2©rt^Mtcj:o^3nr«s 
^7^1 0JS»>tt:«£«l*JBfiSU e©«£*WSj&* 

y^^i oic^-oxm^kmma L*e>ft£. c©4#«* 

5 nfc*st*S¥*&2jKttl* y -> 4 tc -3 n> s„ 
[0 03 6] — 0 3 (A) iCto^-cmMXiXKfb 

iisnmMvmmwt&mmtpicimmmf? 1 1 

sn. c © 4 * k t j«3— a^s«8«i*sfTt>n 
€»„ teteM&Xi iiMXa 4©p^r-« y - >3g*SJt© 
4r*^-iB^»««*itTton. ti^x, 411^X3 4©na 
30 r«ai^sj^Jt©fe4-ci^-^mj^M*^ : Tton. <suft 
x , «fc d fcWftwai-rtt y ? f$itt© 4 -c^— 

[0 037] *|^ri3ffll^*aift^«Sik4-*-S©K 
jM8*»**IHsWW«TAU3&sia3 <B) icfjkUttJ:'? 
K«gaa#Q/NfeJ:a f ti8B|5|^N©rat!{4 IT7 
^•©J^rWROM3 4l*3KBEttStir*»0. »fclftK: 
tt C <Mfc*«HSf WWT A U (CflgjEffftK A ^m^tr 
C4fcj:oTibBFWtt«S»iBW«TAUO ( = K A • T 
AU) *J*MSW. C©ffiE««KAttH3 (C) tc 

4brv >7 , ©^-C^AROM3 4rttciBli$nri» 

[0 03 8] C©*liEff»KA©atty->ffllKit©fe 

4-e^7&i|ftonsia3 <a) ©iS^x, J:«5^(g«# 
fflj©aiR«ijrc» i . o <t fe/jNS < . y » ^s^tb© 

«>4r««l*sff*>ti*H3 (A) ©II^X Js t0^1tift 
»i©l(E««T?ttl. 0 «fcD&A€K&S. $^C© 
«UE»»K A»«WX, 4ift^X ) 4©P B 1©«$K{!Iif8-C» 

I. 0 4Sn, C©i*fflj|tttfcttJl»Sj|«Jt4«c*J:9 
50 lC&mk-b>-? 2 8 ©HJ*fi#K*rJC»"C!7 ^ - u» 
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[0 03 9 ] «WSP«aKrtKEB3ft;teNO,i§uaW 

ay©.* 5 &*±sw» e.iitfn/c^«c < £ & — ^ £ . a 
^p t©«£ 5 £***§*£;* tort,**. c©«£, 

■r )V Z ± JC T ;b 5 2" £ *§# £ 1 2> N O , ®MM 2 3 *S 

[0040] t»**i©j§£r*oTfc«w«s«K. «s 

^S5te c fc!y f NOxiRjS^iJ2 3±«S©#MWlS&F*3K:«i& 
3*ifc*8« (KfbMR) ©«&c*J-rS2£Si©:fi©it£N 
O x ®Mffl 2 3 --©ifcASMR*''* ©fflKtfc tmrZk. 
C © N O » (Rit^J 2 3 aiS APM#X ©£iB*it# U - > 
©£*{cttNO,*!RjaEU ^ASfm^O^ik*^ 

SNO,©«ScHJfBB*fT 5. 

[0 04 1 ] £C^-CNOx"R^J2 3©NO,!Sj^tl^ 
&C«PSJ?#£>D. l,fc#-?TNOxCftjiftl2 3©NOx© 
£W«cNO,RBSW 2 3*>e>NO,£ffittH 
3-ffS ! &g#&£,, £C*>#NOx©jlrW2 3liNO,t 

-5 *> mmax * k£ $ n * « £ a £'£ 
r©NO,%©@-r-5^NOx©jS^©RBWtca-^< £ 

^gp©NOx*©i^bx^<^f) > »r< trNOx^lcSiI 
2 3 36*NO,«at«B*©«»CCifi-3< £NO,«J«JW2 3 

[0 04 2] ^CX-NO x ®WP\2 3 K©jS&i*ftT l,>S 
h-^;b©NOxffiy^S*ii^L. C©NO x ®UiM*5ft 
ANO,©>S*Kjfi^fc£#fCNO»(8U^J2 3tofcA 

-rznmxxozmbb (jwt. gM5t£8SJt£ftrr) 

e#|fttC 'J-^iCttNO, 2 3 6 N Ox Srftffl $ 

C©t§^. NO,RjWW2 3Ki*A-i-*»«3ai8 
tt* * ©#£#*■&. «*««<*S 

&m* ittmmf m^mmoam^mmr z> c £ tc 

«NOx©i^j2 3±ffi<Dm$md&ftte£}ia<Mm*m 
tin?* c £ k J: oT-gfasatRtb* y v ^tc-r -5 c £ &r 

[0 04 3] C©NO,0UKffl2 3£«HSmaBAK 
ffig-rft fctN Ox ^502 3 liUfigiC N Ox ©ffifcfifcttimB 
5 ifi C ©rRSfcfcHf'Pffi©!*^ y * -X A tcour « 

itm 4 tc ^ l> tc £ 5 ft S t> =. X A -C'ft toftT K > -5 i> © £ 
#^e,ti5. ^cc©y*-XAK-o^Tja^±tcfi# 
PtMOVOj^ABa ti-fci»££Wc £ o r 
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&.wrz&t&<Dn&m. Toysan. T)i*v±m, 

[ 0 0 4 4 ] 0 1 tC^LfcrtjKflWB-CttttfflftttOWl* 

*8P»©aiE«»K4j^r3aiisJt*jy ->©tt»-c«s«t 

m=i ton -S . c © J: ^ tc^E^tk^ - >©«.«r 

tfton-c^-5>ja^ic»sm^ t i 3 ©M*?ss«ii;<. c 

©£#tctt[34 (A) tC^L^c.fc^tCCiT.^^O,^ 

o 2 -*fc«o l -©^-ce^Pt©^®^#-r-s. — 
^. 8£AgEm#xcfj©No«fi:£P t©aa±-co,-* 

10 fcliO'^SieU. NO^^C^) (2N0+0.-2N0 

,) , ^i^tfiSsnfcNo,©- gp«e^p t±-c^b 

£lstt#6H4 (A) (C^L/fccfc ; 5K:i^-<'^>NO,- 
©^©M^lrtiCtetiT^. COi^KUtNO.^N 
O x ©jS^iJ2 3F < 3(C©ig5$n6„ aEAJP«W^*©ltt5 
iS^j&iiS^RBOa^P tCDMtNO.d^ft, «R 

cc^jis ntJiK-Y ^- >n o, - s n s„ 

[0045] aLWBSEBKfcb** 'J^KS^i 

20 ^AgF^^Xtp©^?^*5igTL. *©tt*. S#P 
t©*aor©NO J ©^£fiJ&5{£-fr^- S<> no 2 ©*^ss 

^T"r^£Sfc^M^lSj (NO.^NO,) 5Cjt*. . 
»I< LT!RjWt!lrt©«!»-f ^NO.-^NOxOJgrR 
ja^J^6fi5ttfl§n^ e C©£*NOx(RjS^i2 3^6«t 
Hi3^fcNO,KI4 (B) (C^Ufc.fc^KiaSAS^** 
X*lc^sn-5^a©*jgSHC. CO£Sl5L<Til7ctf 
L/*e.n-5>o C©<fc0tCL--CB#P t©«H±tCN0 2 

L £ < «c -S £ B0IBW3&>6 '-XfrfA^ £ N O, 
ffl$4a-5>„ Lfc^oTijgAgFm^ib^y ^^(csn^ 
30 £^Bfr H 1©5%«:NOx©^J2 3 2p6NO,#jftt£l3 
n. bA^C©&tB$n/cNOx* 5 S7t:3nS/c&«:A 
«cpK:NOx*^Hi$n-2>C 
[0046] &*?£©*!£•. Agfa^it ^SIS^^ 
J:btCL-CfeNOxBSiS5JPi2 3*6NO,«§ft^„ b 
^L^*56ijfeAgf«^Ml:b*S^3a^J±K: L/cl«^K:» 
N Ox 3 3&>6 N Ox L/^StW 3 tlft^tc 

«5iSSI^^iCSO x ©^-C#$nrtei3. NOx©)gS 
40 ^12 3K:»NOx«* il 3-C^< SO^KSJn^. C© 
NO x KlS'J2 3-s©SOx©IR15^*-XAWNOx© 

Ox©«syiM#-XA£t&Bj u/t£ # £^tcffii*±fc 
fi^P t to*WJ VJ*Ba*im2-etcW<&*MiCi. 
-> Xi$m$ Z> £ mrM L> tt£ >> (c^A^f^^tb^ V - > 

©£*(c«^o l *io l -*/c«o i -©^t , a#p t© 

Stffi&Ctt#L-T:te»K iifeAi^'^^SO^ia^P 
t©affi±rO J -t/c«0 , -£Sl&U-CSO J £^c-S.„ 

^^Ti^^nfcso,©— sp«a^p t±-cs 6(cn 
so fb$tioo8xjg^jrt(c©iR$nrM{b^* , ; , i'ABaO£ 
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[0 04 7] ba>Lft#6C©5iiiK&Ba SO.B^S 

L/tfcWTtt9fe^ BaSO, ft-ftc-^©* $ 

15. Lfc#oTNOx!M?!l2 3rttCttB#p^*Sjgia-r 
StCOtiTfWttB a SO^iAT^ ££«:&«?. #r 
< LTB#H#i|I^SKoftTN0x©jS^J2 3#^ 
L -5 £NO,:fi#{£T?"£C £«:&£«, ■rftto-fcBtBjai 

ijat^KontNo, suasq 2 3*s£ftrsc£fctt io 

[0048] iC5#C©«^, NOx©j^r«2 3©?S 

g*5-fiag; m«6 o o •c£U:tc&* 1 No x <sm 

M2 3rt«:fcl»T^m^B a SO.WIl/, C©£# 
NO x !R)gSiJ2 3 «Cdfc*r-5SB[l£j«tt:* 'J ? ^KlTS 
iNOxBftjg^'J2 3*»6SO,*ttWS-l*SC£**T?# 

s. j ec-c*^ajcDiifiS09r«NOx?Kj^'J2 3*^s 

Ox *StaT-<# £ * KttN Ox RiffiH 2 3 ©SS£±#? 

3 i± £ £ fttc N Ox ©jgSfl 2 3 tC^AT £gEm£***j±£ 

>J ^^tCL-CNO x ©^J2 3rt>6?i£ftJ£#*/c«SOx 20 

£8tm § # -s s Ox mmumzmn -r s <£ s cc u r t> 

[0049] ^{CH 5 t$—<DMttiifl(0 SO, 

Ox®/^fJ2 3Jc®jffi§n-ri»-2. h-»*©so,tt 

T. MSOx5Rjgfi£^-T) . SOXmaxBNO,©j^iJ 
2 3&C©jg3*i£S*©SOx©« PEI^fieif* 
IT) . A/FttSMl3BKtt» T c , t «NOx&j§5PJ2 3© 

(JiTF. 5&jSSiJ?Sg£*ft-r) . TxtiSOx^NOx 
85JiS^J2 3*6ttlHS-l**C4*Jt?**aflE («T. S 30 
OxStmtaSi^T) H.SBUffil^nBSfcOKNO, 
!Rj^fiJ2 3{C-C#E£-rSH,S#6£B£7Sf. 15tcS 
L//c J: 5 tcmm.£M!kA/F ifi U ->R 1 -C*2.Pb1«S 
0,*iN0x®jSS^J2 3tC5K)gSn^-2>©-C^SOx5R 

^azsox.i^^jcifA-r^o -e-u-cfcHJgpd-cBifcg 

SOx©Jg5«£ S OXjWMMIS OXmaxJ: K> feM^tc/h 
3t>[il (feTF, ^ffli^-T) SOX1ow*ie^./c£* 

(cgfM^it* y - > r , *» bmm&xttt <t o *> 

f^Mtttf >J - > R a ^ 6 if y ^R.KSJDSW.&ti* 40 
i»W^*©^©jS»»**NO,RiieW2 3tC*»l>r 
&&U CtiKJ:»JKj«W»ftT l .,36*±»-r*. ®jS5 
fflHUET. .,^SO, tttHfilST , tc jgT 5STttSO»B 
NO,«afcW2 3 CC«j«S4ittW*-3&*!RjBBW«ttT«. t *J 

i» o ^ s 0 x fifcujssn\ tear * £ s o x aw o x ®m 

M2 3*6ttWS*i>fi»*©-C*6SO,«a«2SOX 

[0050] »«fflKJtA/Ftt«aBWjBfl[T 
«. t #SO,ftWi^T 1 feU:KftJ#SftS£&«:H,S» 
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ffll^A/F©«Wfcot»-a*»a-***. C©J:5K:© 

*tso»BNo»ayBBW2 3 3&»6tttasnttw. 
oT»so«R«jtzsoxti»^ic»5i>T-5. -eo-c 
»so»BUWts:sox#*4ttofcic5"^»as« 
jtA/F**y->R i (ci?n. cnfcj:^ sOxfittB 

«HlJWft7*U«)6tiS. *f< ly"C*IH6«K:j:ntfN 
0»«SBW2 3rt»6£T©SO»JWttlti<**V CtlKiO 
NO,MBW2 3©NO«8«tt2JjWg«£L«>6ftS. 
[0 05 1 ] iC6-CSOxttffl«HS©^f*K:*Jl»T 

BNo,waew2 3*>6soK3&»ttfflsn-6**. c©&m 
§ nfc s Ox©-a5«TiE{fc^sre3£K:a^ rgf»#* 

4HC^*n-5HC-^CO£SfSU «Mfc*3R (H,S) 

SO. + 3H,-* H ! S + 2H,0- (1) 
SO. + 2CO+H,- H.S + 2CO,- (2) 
3 S O, + C, H,— 3 H.S + 3CO,- ( 3 ) 
C*i65(&SC (1) ~ (3) 0>&£4»SJ:9tCH t SA 
^Sl*#fi8#H^/c0fCNO,!Rja^!l2 3*fcttffl3ft 
*SO,©«(«T. SO,ttffl«4*5R-r)-(Ctt«L. S 

o,tttfUfcP£i»B£H l s»auitt3Hr». -eurso, 

ftffllttN Ox IRSBW 2 3 (DUmiCtbM U N 0, RgBfl 
2 3©»*jW*l»«4*SO,ttlti»43H». iTfttofcH, 
S«*«BNO,«jWW2 3©»tf»Si*l»«£3K tr 

H,St3«BtWK^iC#^r*&;^*T?»JI© 
JBtH£«rS©"C. C©C<fc*B6±-r-5/ci6K:«H, 
*«*-MttTK«HWr * C <!: *ti»-C* S. 

«Jt a/f © y ^ ?s^=&a# < -rtij*ft»tt«s**« 
*ssrtK-c»brs £ #tcj^^rt©ii^M^e»^'£r« 

NO,«jSBW2 3©ajSE*fiTS-&Sc:£3asr*S. b 

/c*so-c**W(c«^^jiiJ:bA/F©y ? 3-&s*m 

ffl^J2 3©«Bfe*(STS-ttntf S 0,ttffi«**5l>«c< ft 

[ 0 0 5 2 ] £ C <5*5_tiBKtS5£ ( 3 ) 9 
tcH, S^^SB#ffil^iaS/c»3{CNOx!RS8W2 3tCijS 
A-TS3|cjiR«lb7k3RC,H t ©««:Jt«l/. NO,!Ria 
2 3tC«A-r**«KYbk3RC J H.*J^< ftSa£'H, 
S^^«*s^< ftS„ Lfc#-?T#icSMll£*RfcfcA/F 
©y y ?&£&m 'J??A0 < b/cA:^r«iPo 
rso,ftHlt^<«c»). »r< l/"CH,s?64l3ii9fS 

J: 5 (c H, S N O x eRj^PJ 2 3 OUm. £gfM 
^jSSifcA / F © U » JK^ D r 4 ©BBStC * 0 . ^U^^fU 
lgT«.«iJm>«i'H l S|l4i»^<fe*) < gf^gjti 
tfc A / F © y ^ D r ifijz # U £*H , S M^Mit 
^<ft*««K*-5. U*»L&*»6SMlfflRltA/F© 
y ^ ^S^D r *5A* < ftS«£®jgMSgT t . t *i® 

<ft^©r t fe*£una7{c^u/cJ:5ccy 
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D r < tiUXHi S&£Mit'J>tj: < ftSfafrfe£> 
S, O^otH, S«SUI*Bt3£«OT«:WA*A:* 

NOx(RiaSPJ2 3©iSg{gTtCj:SH, S**fe«©*4>tt 
#N Ox mmK^?Zimm.ikfcft<Oti£kK. J: 6 H , 
S#S£«©i£*fit£±[alS «t "5 Kg|»£«JtA/F© U 

[0 05 3 ] #KH,SI££:B£4>ft<-fSC£#r* 

S y » ^flC^®»?*ffi«:-3t>r 0 7 4#MirtSiBjt 
-S. 0 7 ©i#i»a^lit® » *fl^D r-C**), 

©ajKTa-C*4 4*{c*jW*y ??g^DriH,S 
#££S £ ©M<&£^ L . «Tb tefUgSPJSS*^— ©*§ 
,gTbr£>S£tK:*5WSy ^I^Dr i^S^S 
fi £ ©Mfii^Tfc l, fiTc «©MaS#3t 3 T 
c r&S£#K:fcttSy ??0teD r £H a SB£»£ 
©KH&£^-To ttfcf-OSgTa, UrODfigTb, 
is J: tffllHOSgT c ©M^« Ta<Tb<TcT* 

S„ tfcWTotftB^riiy cds^d r l 

£ 5 ftr l> S £ * fc it N O x Q&Mffl 2 3 ©figttlfl— © 
«lSTa£fc»K ';7fS^-©a^Dr2iSn 
T I >5 £ £ tcti N Ox ®mm 2 3 ©Sgfifif -©sst 
b£ft<9. U "^I^^IHOI^D r 3 ££ftn>S 
£ # fCii N Ox WMffl 2 3 ©iSit«fSH©SST c £ ft 

s£<k5eits. 

[0 054] y » ?g-£D r cDg^D r 1 

r& s £ s* ^c,i®®?fijasT c . , ©iSST a £ ft 

S©rt©£#©H, Sffe^a^SIT.^JS^Xr&S. 
CCTV? ^g^D r ^-£Dg^D r 1 *>6lfl— ©S 
r 2(C^D^6n/c£-rS£H, S#S£*£3fr 
jjgU£&X«»&j£Y 1 (C^rTS. TfttooH, S#££S 
«if *f S» £ C hit y ? ^g£D r &mr.<D&£D r 
2 £ § ft -5 £ SOTJi&g T c . t itm— (OUm T a 1j> 6Hf 
H©figT b^£&T-rS©rH, S5t£MZm-r£te 
£LY 1 *>£.£Z 1 K^tTS. -TftftoH, SH£»i 
^TS. £CS#C©*»^> j£Z 1 icfcWSH, S#fe 
^«.£XK::fctfSH l SfS£«<fcD fe^t*. Lfc#o 
T 'J ? ^g£D r £fff-©g-£D r 1 *e»»-©g^D 

r 2 it#«3 &*/<:£ LTfci|£»©£CSH 2 S#££»i 
^ft< fte,ftt». 

[0 0 5 5 ] y ? ?S^D r #f?l— ©g^D 1 2» 

e>m=©S^D r 3«:^J0^fc£-r-S£H ! S^Sfca 
**f jftttjftX*6jftY 2 K^f? "f S. Tftft*i H, S 

£D r 2 J:^*^©-?.-^ 2tCfcttSH,S#££« 
tt.£Y 1 KfcttSH, S#££«J: 0 fe^^. iC5« 
Z©g^D r 3 «^-©g^D r 2 «fc 0 4>:*:£l,>©r© 

)S^ija^T c .tii^-©sSTb j:o fe<st>m=©?as 
TctCSt-ClTU. H,s^4a^-r*«.^Y2^6 

j*tZ2^&S*TTS. CCr*Z2&t*5ttSH l SIS£ 
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fiW^XKfctfSH, S#S£S<fc 0 &4>ftt,>. U/c#o 
■ZC (Dm^Cte') y?m<£tt&< VtcC£lCJ:K>H 2 

[00 5 6] C0£9<CH, S#££S«y **-flteD r 
©if*£^(t^ < ft S#-e©if **tt»jWW«ltT t . , 

*HSi»tat £*/jn$ < ft o . fiofwwwaitT. . t » y * 

I^Dr ©if*£±t&t{£< ftSo C©/cfe U * 
ig^KjStRTft^H, SH4im<t5Ci*5rt 
So *^JS^"C«H 2 S#fc3l»£4>ft<-fSC£#r* 

io s y ? rs.G&wmmc <fc o v •? ?om-cR o 

MtciBiturte<. 

[005 7] Alcmm.mMik<D y ^S^^±^L/cJ; 
5 ICM1R § ftfc y ^ SC£fCJ:0H l S 
^a^r^MOTtCfflltfl 0/c £ #©3^tCoti-C@ 5 

%#jmur«.?8-ra.- i^u/c^^tc^Ji^sOx 
ftttj^stc j: ft im s Ox mmm s s o x*««jg« s o 
xioricmuc±£icm^mk&'j-->fr*>m y -^^ 

tC^JOJft^eftS. -e©^> fR^JSSTc.t^sOxSC 
tBiagT a K»-rS£SOx* s NOx®iS5giJ2 3 7&>e>fifetti 
20 Sft^St>S„ •€-L-CCft£[5B#{CH I S^.fiH l S*S± 

-^*STflJ^fflH 2 SlowtC^-TS. c 

*tc^ms^j:k©y f ?s^*5^:#< sftSo Tftft^ 

^«^MJ:b*5ii y y ?<d y ^^«fc *)bvv 

^^£$ftS. C©£tH, S^Sfe»H 2 S« 

30 [ 0 0 5 8 ] N Ox ORl^J 2 3 ©jaS€:^fc{±tCiST 
5 -1±S £ N Ox ©Jg^iJ 2 3 ©S^*^ S OxfetBiSS^ «fc 

o fe<B< ft or vt *> c £*s*s©rsfm^mtt^s> 
Sft^nfcWtciotssy ? ?£$ftfc^tcif y ^ ^ 

KH$ftS. Cft(cJ:«3©^PJaa[T c . t «WO*±# 

CftfC^^TH^^aH.StHO'lf^L/. 
r#05£fflH2SlowtC^-rS. C©£#(C*>3mSfe««lr 
»5Rj§^JiagT c ..^fiTS^Ii /c»tcP^3S^J:b© x ) 
v*&&1fijzi*< SftSo C©£#K:4>— BfWlCH, S 

40 tH, S^^SH 2 S«^^k:igTTS. CCttS^ 

mti*¥#>nit> h ft tew o r ?Si y » * £ 3 ft^cf^ 
(ciiy ^(tgisfts. cft(cj;*)(RjS^i2aST c . t « 
nc/±3u. cfttc^orH.s^a^s^if^r 
So vfroft&^mti&s o x nmmz s oxm 
<ftor43«5> u/c#orsOxafcfflS#4>ft<. c© 

/c«?>iR®5^JjaST t . , ifi±.m Vtc £ ur H, S^41H 
2 S«#iJ^fiiH 2 SlowtC.i^-T. nScSB##§£jStfS £ 

^so»©l»2 sox©^tc#orift^ (c^u^ 

«5fl«jR:tt*>hfflH2Sm1ntCj4rS. 
50 [0 0 5 9 ] £CSrNOx®yffiSiJ2 3©i&gT c .,#S 
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H, S^a/jNfflH 2 SimnfC»L//cCiliNO»tRJlS!l2 

3 #> e>© s o» wt.mm*mit>x'j>tj;\,> c t %M.i%-r s. 

■e C r**»«'Ctt H z S S41H 2 S #fi/hfitH 2 S mi 

ntcaii/A:i*jcsf«2jKJt3&j»;->KRsn. m< o 

TSO x fij[Hi^ffl^7i*L&6n-5. -r^t>^*^6fe 
Wc«tn«H J S -fe>1?-©tB^K ct-^r S OxSttBMS© 
^7^^s>^S§ns. #r< L"C***Wc<fcft 

[0060] <t c 5-c*HJt^J-c«s OxSJcttitoao^ 

**«T©J:9K:»s5tU 12Ufc«t5KCOfeS0, 
KiftftOiffStf (Cji 0 7c t * tC N Ox CKJl^J 2 3 j&> h S 

o,*ttHj*^*r*s «*w»«:ttaaf- 

MM 23(C^©B#^t?©J^Sn-2>SOx W 
l«K»«TAUO©BI«rr**. *fc«8W*{c$*tia 

2 3 fc-e©n# * -cmm £ n s s o , mittmmicm 

g£^ft$W«©Mlfc-Cfc&S. S6CCNOxRjBBW2 

3tc©^sn-5so x ©a«SPSi^i:b{c«fc-5rM«c 

SSO,»^*t£«tt:©««rcfe*S. SfcNO„M 
*W2 3^©B«SnSS«NO,KaBW2 3CD«fl[K:j: 
-5rSfiD> Lfc#oTNO x eRjS^J2 3k:^-©b#*-c 
8«3ftSSO,«*NO»BUa^2 3©iRft©W8refc 

[006 1 ] *ct?«SI4**c£* 
«4KB.il, Sf^«SltfeJ:0 £ NO,eRj^rU2 3© 
SStcWT-5^ ; &KB b i-r-5.i. N O x ©jl8?J 2 3 K 

-e<DB#/7 -cssa^fts s o»«tt*»w<c*«ji»s«T 

AUOi«tKB.i«iKB k ioaTAUO • KB. 
•KB b il/tmim4. L/t^oTltSOx© 

an s s o x itm^^jfimmmn&T a u o t m&K b 

.iMKB»i©iTAUO • KB. • KB k *8WLfc 

AtlMfz (tauo • kb. • kb„) iur«asn 

«StfciNO»!Rjit*l2 3©iRflf4©H«[4L-Cia8{Cfl% 
T<fc9tCv*:/©J&^i&ROM3 4WiClEl*3*VCl» 
-5. ^fc*gSOx®jg*^#ta-rS/c*iC±^LfcHo 

<d*9ji~* (Wat***, um^mtt. *jcfco'No x 
■rmrkdas) imicmz.mmumm (egr) *tr 

[0 06 2] 4C5-C»SO x lRJittZSOXJ&J«j£fI 
S O XlowtCii L7c£ £icm$&Zmtifi y - > R» *> 6» 

!?9 t R,«:«Dftjt6nfc4urfe-e©ita«:*j(,>r 

ttNO x «jf»02 3©ffl»iSOxftttHB£T 1 J:»> *><6 

^©r»sOx*jttzsoxttii*:UJter*. -ec-c 
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±Mzmmm s o x iattmfti&&ttifi y->R, 6 is y 

* 9 1 R , tc£j 0 Jft it 6 tlT *» 6 N Ox RfiSSU 2 3 Ofig^s 

sOxttfflajSTatcjt-rsirtcissOxWWi^iRUi 

fflSOXmax*»*&l^fc9R:Rje3*iS. COJz^K. 
^«SOXl«i*H3rr-5CiKJ:»3lKSOx«a»2: 
SOXJWRMSOXiBX*iHjl*i&fcNO,«jS0W2 3 

[006 3]* tc±.& Lfc<£ 5 tc»*gS«Jt*S5 U » ^ 
R,*»6aSl/ *?-R J ^£tt»)Jft*.6*i*4H 1 S£63H: 

io *s-ii*wk*s < Jf^-r s ©r *^«-c»JbiB*!B£iB 

H 2 S lotf^*l£ftJttfiS y ?R. *>6S£ 'J s> fR, 
^£tt»J»*.6*i. H , S #S3Lfi#— B#Wk:iB* Lfc£ 
UTfcH, S«*«&S|^F«H2 Smax*ifflitttl>J:5CC 
K5esh*. * W»«29HSJt*i» » ^R 2 #>6S£y f 
*R,^£«J98lit'6ttfc£&©H, S^S©if^*« 
NO,«aBW2 3 ©afl&WKWa*** < «C*©"C-?a& 

H3es*iTi>*#i5eiiH2 si«i*aar*»— ©*» 

«©»lS*^1fKJ:»3*WaiStiyfcNO»(RIIBW2 3©S 

20 [0 064] ©*rwci*i*s o x mmmz s 
ox©tt*»<5so,ttffl«Hi*ff 5>y*saei/ 
c©#-< 5>^*ai|©#8-cfc5£u-c*><t: 

it, CtiKJ:«3NO»»ja0W2 3«:!Rjtt3hT:c»-SNO, 

^fifeffi-rst^^s y » f-x'-fj ?©3tfTNH*>6 s o 
x&tHMS^f ; 5^-Y5>^*^L'r^«fc(,> 0 -r^cfc 
% ±as u fc <fc -5 «: n o x © j^pj 2 3 ic m $ nfc s o » m. 
mmafimar *> t n o , ®mm 2 3 tc ©jge-r s c i 
# a n Ox ©***?£J> l. y-^^v ^Hffmn^ 

n/craPSJ:«3€.S< ttoA:i*K:tt!SO,!Rja«*J«Si 

{*iNo x ?RiS^j2 3 k<Dr$<D§mmcsOx-teis-y-*?k 
w. c©soxH2>-y-* i NOx^so* i 6jjfem-rsso, 

[0065] * tcm-onmw-eimfa&mtt* y -> 

Ra*»6^y ??R 2 K^0fti5Ci{CJ:-5tNO»!R 
j»W2 3©«K*±#3-tt"Cl»S*J. cnJUW©*SK 
40 J:0NO»«jWW2 3©«l!e*±#3-a'S<fc5K:ur«> 
— 3B©*ffi4U-cli^c«fJtl*aftS* 

*4*^JSMi^tcr^#-r(c*j^©Mf4<b ur««ai*> 

tiKJ:»JNOx»]8BW2 3©ffllS4±»S-»ac4*sr 
#*. ^cteC©^fc*Jl»Ttt^Jcl^»!=&jl6-&«5l2<t' 

-6. $/cC©^*SfflUTNOx©^J©iaS ; fr±^ 
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z.tc t £ k: mn 3 etui n Ox ®otj©?ss 

£{gT3tf£t£j!>5-e£S. Sfc-olO^ibttt 
©Mtf tcitEMn Sfcfc^T je*f4#®*J 3 ft/dtfc 

tcTj^tfrK*$©j&**4 £ o x mmm.fr h%m 3 n. 

,!ftj%H2 3©Sg£±J?3-tf&c£#-e*&. fctec 
oyfi&vz is 1>T «iltin©^f4©:fi*^ t Hi £ N O x 10 
#J2 3 ©&££*# <-bP?3tf£ ££#"?#&. itfcC 

■M* r*ii*n©«B*©M4>& < -rntf n OxS^jfj© 
[0066] *fc=oi©*si i/Tjirt«ia«M*j^«i 
«c«£ r£iffi8ccgtH£ttJt& y » £ y - > £ x$zk 

ig|g^*ffK#««Ktec»Tjl8«tfe*«JB^?T*>ti-ri» 

®wf fcn-5»^jgj£ 4 sscci^sstfe^f tonaaiB £ 

tc*ji>-c,4flMB3a»H:**y->£3ti*. cn(c«fcn(2 

tangMJt** ? £ § 6 it^m<mm^ 
ts»ttoi* nmm 3 n . wm^mtfr y - > £ 3 
fgia>6tt^«©^£^*jgMn#;*##EHJ3ft. che> 
si«#x *«Basfsui»T?^«E $ #6 c £ xim<mm 30 

oTC4l{Cj:»JNOx5RjaSi|2 3©SS*±^S-&SC 

£#-es-5. ^tec©^«:*j«,»r.*#Mi8i(cfei,>-r y 

? ^^hb £ y - y&mt £ (D&Jfijt tWJi'NO,® 
36«*a»0"rNO»iBWB©«K*J=»S**J:9tc 

? ?s^tb£ y ->s«it£©a*WN3 < rn«No x 
®yaj?j©&g£ffiT 3 tt* c £ #r * £. 
[0067] H0tt»— ©3Wt«©sOx»a«a*si 40 
ffr**:»©Mawi— ^>*murns. S9?:#i-r 

-5>£*-r*7J8?>tCX7 u ^7 , l 0 0 tefcUTS&W&jK&ftig 
*«TAUO£liIE{fci&:KB ( = KB. • KB.) £*sjt 
tiJ3ft-5. 0 1 Kfc^-rx-f 0 

0 T3?tti 3 ™aMSW&*H*Kf«T A U O £ffliEft» 

Wf?^l 0 2tC*Jl,»TNOxKJ^«J2 3 7&»6SOx* 
tiX^tj^tZlciZXT-y?! 0 3(CiEL</?NO,!RjS 50 
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3©«SO x !ftiK«2 SOXaqajJEfBS OXlow£Sl 
£Tl»S^§a>#¥!IJ3!l3ft£. 0 3iCisi,»X 

z s ox * soxia/t?** £*0JM<**ifc£ *{c«$ijta] 
*>©«*»•*• -f d'^^j-rs. - 

0 3 JC*»t,»-C 2 S O X > S OX lcrfC* & £ *1J3IJ 3 tltc 
£ # tCttX?- y V 1 0 4 tCiStf . 4-Ttt S 

0»ttBl7 5mj F3ft. -?-LT$l|ffl!^-5 L >©M 

[0 06 8] 1 o 4{c*5i>rso x fifeffl7 5y 

#s-fe ^ h 3ns £#©MffliM *;i/-c«x-f- ^ 7* 1 0 2 
*>6^f s» 7 - 1 0 5 Kiitf. X-r- 7' 1 0 5 TUgMnS 
SSJfcA/F#y->R a rt>61f y ^Ri^£l?J 
ftS. ^Wf^'l 0 6tC*Jl^TH s S^S*5« 
/JMBH2 Siirin€raArt^^5^s*iJS!)3n-2)o 
to^X-^-^^l 0 6r«NOx5Rjffi^J2 32»6SO,#fix; 
W3n^ftfc^5^^#iJJ5lJ3n€». Xf^l06Kfc 
1>"CH 2 S^H2 SminXfo 2> t¥>lffl£ tlXl* 2>TbII£XJ- 
yVl 0 6*5^l3ig$tiS 0 — Xf^l 0 6tC*j 
tr^TH, S>H2 Smin-Cab-5>£*JJ)3iJ3n-5£X7 : --^^l 
0 7 JCiltf. ^f>7"i 0 7 "CliHi S^**^/jNfit 
H2 SminJ:(3ii>^t^iS*i^JS!I3n-S„ Xf -^1 
0 7tCfcl,i-CH l S<H2 SnritTC*S£*iJSlJ3nfc£^ 

Kttxf ^108 icmAsXS Oxjfea ^ 9 y -fe 

h3tlE.o2SOX^-fe'n£3n > tlIfflI^-^>©toS 

[0069] X^-^IO 7{C*Jl»-CH 2 S ^ H 2 S mi n 
-C* & £ fJS03 n/c £ * (C ttX 7 s - 7" 1 0 9 tciltf. X 
-C«H 2 S^a*^JSffiH 2 S lowJ: D ^ 
ncC^3!pS^3!)^J)3i)3n-5„ 0 QtciiH-CH, 

S ^ H 2 S low? * -S £fiJS(1 3 tltc £ * tc it X -f » ^ 1 
0 7tCg?3ft£. Xf^y 1 0 9 {Cteli"CH2 S > H 2 
SloWC*-5£*iJJ3!l3nfc£*{C,iXT-r^l 1 Otcjt 

R , fr h^^H> 6 nfcWP^ (CM o T ^ U 9 * R , ^ £ ® 
*« N Ox 8ija^I©®SK:f6 OX mti: Z<DX N Ox "Rj^^J 

(Dumztkm-rzc t&x-$z>mm*totimM&Gi*.x 

mvmmfr t>wm.mn 2 s iav^a^-r -s a *> k u r & 

[0070] ^XKi*^^©0-©^is^!ik:oi,»-cittBj-r 
•5.. *#6^©^©n*fe^^0 1 0 (c^-r. mn©mfe 
FU«:*5^r«NOx©i^fij2 3©?as^a-r-s/c26© 
ss-fe>-y-4 3*sNOx©iiffj2 3tcgx»i^w6ns. 

fiS-fe>-y 4 3 (SA/DM3 8 *^or*-?-s«» =l 
- h 3 1 <DXt)X- Y 3 6 KHgi^3*a£. 

[0071] acKH 1 1 zmmoxm-commmos o 
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2SOX^J^fiiSOXlow?:@^/ci^^ 
NOx©S£iJ2 3©SgT t . t J&5SOxfifcai*&gT 1 K: 
tii BI«P«c H,S«4«*»«WrrS. NOx®jS8SI2 3© 

ntci«3 n Ox mmn 2 3 ©ss#gissgT c . t , tat 10 

[0 0 7 2] iC5TH, SmLM&m*LmV. 
fiiH 2 SbmaxtC^t-5i**teWCJ:^«NOx©jffi§0 
2 3©S^iatT t . tv * 5 Tlf6n^>„ Z<Dtc&>%mi3* 

n. No»sy^j2 3©sg#{Et,>s^sST c . t , £s 

Ox©ji^iJ2 3<DfiS*m^a#iaST c . tl fCiiMT^» 

M^n, cntc<toNOx®yss'J2 3©?a^{gt,.g 2 o 

MT c t ,tCl/m 3 *i-5. S6K:NOx©]S^iJ2 3© 
am ^ a *§ T e . 1 1 «£ AH* § ft T t >S f C *j t > X 
H*Sm£At>m^U2 SbmaxKljiL &(,>£#«:«:;$: 
^#|-CW:SlffiKT c . t ,#ii>< Sft&. c©£#&US 

%m#zom*tb&& ? ^tatJtsn. NOxS&ssra 

*UJ*U Stf?fSfilH2 SbmaxKjg-rS. £©£*«: 

«Rtfc*^»3£«t> e>nfc»3S^a o rsa y * £ s n 

O x ©i^R12 3©SS*m^§^?aST t . tl 30 
[007 3] 3 6«:NOx©JS^iJ2 3©S^<£l>g«l 
iiJtT«..,«:«»Snri»4BIK*»J,»TH I Slfe^«** 
f^ffiH 2 S bmax(Cgb&<,>£ ^tCtiJb^ Ltc£ 5 fc:* 

C0<h*CCtrafctiSO,lRj»ZSOX#*I>tt< %o 

, S^^»»f¥^filH 2 S bmaxtC^-rS C £ ttfcl*. 
[0074] £ C ^-C^JS^-C^H, S 

A6n5. L*Lfc#6B«MT«. ,,#«*«:?*< 40 

* £ n Ox ®ya$y 2 3 tmtc «t 0 ^ w & 

2 3 «M#<b3tt*C&®ttlr>tt*#- FffiT«.„.tC 
*f-F3*i*. =*3S»Wc<fctttfH,S#&£*&*.5— 

siOTKWiooiTo s Ox *jsjbhb© 5 % no, 

[0 07 5] %ICH 1 2 *#fls urmroswM*© s o 

S 1 2K*$t»TX> »V2 0 0~Xr >7'2 0 4 
«09tC^tfc$lJ{BlJU-5 L >©X7 : -^7'l 0 0~* SO 
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t'i 0 4£i5i— -r-^^cD-ci^Bj^BS-rs. SI 2©X 

f ? ?'2 0 2 tCfcl^T S Oxfifetil^ ^ ^'-te ? h §.tlt 
^•S£«ISlJ$nfc£ttC«X^^7'2 0 5Kltf. 
■^2 0 5 -C«:gW^*«J:kA/F # 'J ->R t *>6g| V 
^R^i^O^xeni,. ^206 
TttH, S#S£ay&5^/JMjiH2 Snriiv£re;LTt,>&#>5#> 
7.=rv72 0 6tCij^tH 1 S^H2Sm 
™Xth%tWftZt\X^Z>mx?. ; r~j-72 0 6j5WiI 
Sn^>. — H, S>H2 Smint?&S£*IJJ5!l;ift/c£ 
^(C«^7"^7*2 0 7&CiItf. 

[0 0 7 6 ] X-r-^7-2 0 1 X\%\m.-f Z>mW&m:WL 

c.t.^axftb. No,Rj^2 3©a&*sc©gMa& 

T c . t , £ ft £ £ 5 K: N O, WSm 2 3 ©iSgj&SflHJ® S in 
Z>. A#(fyiCiXNO x ®Mffl2 3 tc^A-r^^^X© 

iONO,«i^2 3©aflt3Wa«HaitT«. t ,KW19S 
n-5>. ^2 0 8iC*j(,^TH, S^fi*5S 

/JMBH2 Snrin%«jtTl»-53&»S*>*»*(j8!lJ4l*. 
^^2 0 8«:*i(,»rH l S^H2 SminX&ZtmtlZti 
Z£Z7-vy'2 0 7{CMSn^>. — H,S<H2Sm 
in-C*-S£#IJS'J$n/c<i:#«:{i^r- ^^2 0 9tCiltf e 

o£sox*5H2atcM$ti-s„ c5urso,ss:aMa 

[0 07 7] ^CKH 1 3«#JRLTSMft«Rfirr« 

fc&©;u-^>ttot>-ci&Hj-r-5„ 0 1 3(cfct*r«^ 

«&«C^y 0 1 tCfcUTH, S*ft»&J«PSfitH2 

Sbmax*iHilri,»S*>S*>*J*iailSti*. ^f^3 0 
lKfclvCH, S>H2 Sbnax7&££^!l3ftfc£# 
iC«NO,©MSiJ2 3 ©S^SSAilS-r^^ iflKt,, 
^f^3 0 3tcM-C@SSST c .„^lAT)f 
WTfcffcft*. — XT' 9 7 3 0 1 Kfe^mS^ 
H 2 S bmax-C* S t m%l $ tlfc £ # tC N O , ©jg^J 2 
3 ©Sg£ S 6. CC±^ S -B-C 4> H , S Z> 
Ct\*tj:^tmW\V. 7.7-V73 0 3CC^-C§SSS 

3 0 4r«S^©ST e . tl *sjSeK:iiJ< ^6^c^J:5lc 

[0 07 8] JS*J»J»-r0 1 3©;l"-^>*JSiff 
£#{Cfet,iT^T-^7'3 0 2^mf^3 0 3"C« 

T c . t , ii ©so, stffitoan#©«^© mm 
sST c . t ,£rs. ^.%5^c©£#©^M^aettBoI5I 

©S 0,ttffl»ll^«:H3g3tifea«iBflE£t3:W«©«c 
S42>if«gfM^*x*©H J S *H«tcSf5jW/^ 

*©&iR£ ^ >ib ur^s titemmj * >icxm<t 
z-ttxH 2 smm.&mm&m?z> Q T^^^H.s-fe^-^ 
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*«eiK«tar sfc»KN o x mmm 2 3 rm&nc§m 

[0079] %.icm=commwtc-?\,>-a&wr*>. 
Bj©isH©iiJsw©#M^<fb$sg£0 1 4 tc^-r. st=: 
©njfew©^m?^biis©*^«m— ©siJ6e9©sf«u£ 

& 9 -Jr- > ^ 2 4 ©ttfe «5 W ^•XMSfm^ftSP 5 

[0080] ^V^X3>PStfHbg|55 O©i£A0£0 1 
5fcsvr. 01 5(c^L/tJ:5tc. X-fX-XSSfSWb 
SP5 0B»«*2 2 Ka9S3n*±iMH»»K5 0 a 
«Lfci*fflH»««5 0a±tCtl*-r*»tt»5 0b 
NO,tRM^J2 3?:rtjgL/c^— -»^5 0 c i. 
mV^'^»5 Odi, TSfeffliJ^«*5 0 e &*JMt*~ 
•5= ±ijfeffl'Jgfm < g5 0 a iiJr-^>^5 0 c i»2V»fC 

mmsti* i-5^-»^5 o c £T«w»*re5 o e 

iteSlHtilMStt. Cft&±»flffit*«5 0 a t^r- 
^>^5 0 c iT»«SMR*5 0 e <b»BK— KMKCii 
O'S. ±»Effl©MMJ5 0 a©#i&fH55 0 b*>6B^^< 
Xf5 0 d#&ttU ^feU/c^'-f^t^ 0 d«TS£ 
«H»»«5 0 elC&1&2tiZ. ±ffimm%M5 OaM 
N O, ®Mft)2 3 ©it <*±^Cfct,^T N O x WLfflPl 2 3 &C 

It 5 3 #t§: W <E> ft. NO, m.m?l 2 3 ©TSSW^SPtCti 
N O , WMM 2 3 ©iSgSrtfcttJ-T &/c A©Sfi-fe >if 5 

4tfRt*6ti&. cne>-fe>-y-©ffi^ft#ttMts-r^A 

D»3 8^/M/tA^#- h 3 6itA2>3ftSo $ 
fc, $M£g|S5 0 blCltffiRffl&ft5 1 3&S|SW6>tl5. 
[0 08 1 ] mUGSftS 1 tt±*W8l£l«5 0 a£?fc 

L&6*l£C C ©^filWS# 5 1 ©ft StCiS 

DT, 4r-5/>^5 0 c(CJR^3ftfcNO x «RJi$riJ2 3 
K^AT-SPm^XOSfeai^V^'X^S 0 dtCifcAT 

■Si. j^fiPS^5 l*ElS5§#SCi{Ccl:o-C. ±.m 

mrnsms o a *^-u-r»«aP5 o b icwm-rznmx 

X© ^ % N 0, fRj^pJ 2 3 (C^A-r-SSF^^©*!^ 
BBW*Ci#T?**. WtC. ifc«PISI#5 1*501 5 
teH^-CTK L-tciS.rn.iC *5itK «#d£gi5 5 0b ftiij5fe 
■r-5gP5i^©^t:*5N0 1 ,®jl^J2 3tcSi£AtT*J 
K), £^Xfti$.$l5 Ob Z>§m*fX<Dm*tN 

o x ©jg^j 2 3 KifcAf sp ^x©gsa«^ U - 

3k fii£«IS&#5 1*501 5CCflMr7nLfc{4»C*S 
£*{Ctt$5ift»5 0 btCiij3fe-r-SP^X©^-C*5^*-l' 
/N'XlfS 0 dCC^AUTfcD. J:^rNO x !KUa?riJ2 3 
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z>%miix ommitrnxab s . 

[0 08 2] $ 6tC. ±^fflijgf^5 0 a ©^g|55 0 
b i NO, RM 2 3 ±<DMM*immm3iW 5 2 

a*/M/-r^SP5 0 bfCiiJ*?-£#Mft#;*©5*>NO 
,SRiHff!l2 3fcifcAT3^#X#fc©#i&*4£?8tar 
i*sr**-. NO,®j^r?iJ2 3lCffi.A-?Z>9m*?X 

tpicjmmtim&s 2frt>mm*mmrz>£< no,® 

10 j8*l±$fc«l> ? 5HCTSC £j&5T££;fc'ttT£c< . 8*14 

soa&K 52* e>as»n s *ifc«»*#N o, m.jmi 2 3 © 

±aM»NO,RjWW2 3rt-C^-r2)©-eNO,?R5S^I2 
3©&g&_hjrrs. NO,©)SStJK:^Ar2»gp 

«#*©aab&*isj— -c*n«j^f4^*n^g5 2^e>^»n 

2tiZm&<DM&&i<>lZ£NO x t!mffl2 3©SK£A 

FUrii, NO,!Ri^fiJ2 3^6SO,*&ttJ-r-5.0C«M^4 
^ttl^a 52*^NO, !K^SiJ 2 3 tCiftAT SSPM^X 

20 a^- -ss mtfx<omis^mtijimmfkm.mitfLtcit v 

v * K. 3 ti Z i itfC N O, 2 3 ©iS^Jr^-e- 1 
[0 08 3] c©i *rt*(MWW*6SFfflStiAd»«^ 

g5 2^6^«©M^»DL'^^«Ad:P>^i^ 

c©£ ^ tc0*©^^jn$ns i c©^fi©j^*4*5 

N O, ©«^J 2 3 ©±Sfe^ N O, WW?! 2 3 ft-cmM b X 

m&b> c4itc<t»3No, mm 2 3 *5^j^±tciss 

30 ICKiX C©/c&. ^HJS^-ClSiSII^^® 

^SiL/T. NO,®]3^J2 3*>6SO,^&ai-rSiS^ 
(C«NO,tKJHSiJ2 3^AT-SSP«^©^S*5j^> 

•T-5J:5CC^SiiM#5 1*B«S1*. fl-2NO,lga 

s>j2 3 k:^a-t sgm**x©^«(cfED-c^f4^»n^g 
5 2*>6©^*4©^Jn»^iss-rs. cnKiONo, 
®@^j2 3 ic%LA?zmmrtz<Dmm^&&mi8m 

gMttttciZV v?l,Ctj:2>6mcNO,MMffl2 3©S 
m.^iHmi^±ic-mUK.rj:tE>rj:^rj:^h S O.SSttHtaS 
«±tC^cO. NO,©il^J2 3*>6SO x #feUii*n£„ 
40 [0 084] iC^ ilB^Sfe^ltCfc^-CH, S©2S 

^M{tmis.mra^tc dkno, 23* hmm 3 n 

S S O x l&mmictbffl L> *fcA>fcNO, ©jSSriJ 2 3)^6 

fc*5. i$$fflK:«SO x *5Kffl§n^*-S^ s 
o x fefflpg^#i^-r) i h, sfimtkbiih&zfkfr 

NO x W^\2 3l3>%SO x 1fi1im-Z*iU-&*>%>. H 

[0 08 5] ±^L//cHSfe^!lt?«a6«:*Jt»-C^ 
50 U/cct^KH, S©5%^««NO x ^3lJ2 3©jftJtiSP 
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& ffl 2 0 0 3 
26 



3 5 13 2 



$&mkt<DM%cc&z>thtc&. m%-\*. no, fim 

M2 3 *foft%mm.rt*<DtiSS.&'pt£^£ N O 

T, NO,®^23rt©H.S«.|*#*<. *S*W«C; 

o, ©sssi 2 3 ^i^n sgMatf* ©*£* tc t> &#-r s £ 

H,SI6*fe«». SO^tB^a^^J^i^ft 

jftffl2 3©a&. SB**/*©**. Siffcfll 

[0086]*CT. *SBSW©SO,toH*Hl'C.i. 
NO,«aBW2 3*»6SO,*«Cffi-rS4*K:. ±IHEHo 
©^5^-**SO,*«ttfflSti«C3&«6fcH, S#B£.L, 

■&r«:NO M «jaBW2 3*>i5SO.*»fflS-l*4. fr*5, 
SO,StffiMJ^feftfel5ltt«:±8EHo©^-5^--*3&>6 20 

#ic. no x ®sso2 3©jag»<7>- 

MW2 3©&g («T. H, S^H^^i^-T) 
T«.».BSO,3&JttaLW»*4*©NO,!Rja«2 3© 
fig (#T. SO.ftttllM&aSi^-r) T c . t ,cfc*?4> 

[0 0 87] Che.QOO^^-^i&CCi^IiC 
MOP? -5 fcaMc . *H©^«r fcUrSSQIHH £ KAtt 
*JHH»«:-CltSO,!Rja«2SOX*«t3eu. fi&NBK 
«. SO,ttffi«Hl35»Hff3*lT(,»<CC>i*K:tt. _hlB 30 
UttM^ISItttC. *8<sWtS«TAU0 4»iE«»KB 

c=kb. -kb.) t<omzmw-u-cmso x nmmz. 
soxtrjitttu soMmnnm^c^xit. c^l 

"C»HlStifc»SO,ffla»ZSOX3&»6SO I1 ftHJ«« 
K <fc ^ T N O, WMffl 2 3 * 6fiktH 3 ft -5 s o, 1 t> 

-c*gso,®mffi£Sox£#uj-r£. ccvnomm 
m2 3*»6ftasn*so.*tt±iBHo©^y-a» 
©sffi^tc^feiiiiwtc^j&^n, cn60o®^7^ 

- 5? ©W& £ U r v 9 7*©f$-e^*R OM 3 4 tcKtt $ 
ntt^„ gfc. JT»M >©fl|S£0«-C«. Sf*£j®U±A 40 
/FfcJ:t>WMSgT c .«Ktox.-C. NO,RjBft,2 3 
£^ftSPI«#X©i£»F»£3ft.5 0 SF«®«8ltA 

/f *jct MRiGWfflKT, . , tt-en-en^Mtb-fe 5 

3*jJ:0'SS-k>-y-5 4te<fc^>Ttfctii3ftS. 

©a«Fi*rtjR«B©B«»*»6#iasn-B. sett, 
s Ox tsuamphu&T « . •, . aHBfluafl-©^©^ 9 ^ - 
^©Mgfci ^r^^KW(c*«66n-c^ 9 7*©^-c^ 

g>ROM3 4KBISn. H.SIHtilW&fflirr 

„ t .*stastw©Ho©^-^^ - $<DM®.t u-c^s&n 

mffitC&ibhinX-? 9 ^'©^r^&R OM 3 4 (ClBttS 50 



ft*. 

[0 08 8 ] 'XiCm^-OmMMOS O x gfctHMStCO(,> 

-ci&Bj-r*. ^=©^JS^-c«. m— ©Hiii0!)£ untie 

MSO, ©mfi 2 S OX-hmnm S O X low£iSiL fc £ * 
(C N Ox 2 3 KilEAT -SSfaitf* ©«t*#«5l>r 

■S^i?j£SiSiS^5 l^HKi-SL-ab^n. NO.iKI 
8U2 3tCjjSA^6gfm^©^S* 5 NOx©®^«J2 3#> 
6 S O, £fifcffl-r £©K:i8 LfcaUKcfc £ J: 5 ttfflB 
(JWT. SOxfifcffiftSiffr-r) &c{£g?*&;*ft-5. 09 
x.«SO,&tH{4SitiNO,©ilffJ2 3 (CiJf£AT-&gfm 

#x ©»«^&an*> 6&£H $ **#»#;*©*«© 

2 3 KI^A-r-5.Sfft^X©Sfm^i:b*n5HfSfi&^J:b 
* fcii y 9 3 1 £ Sc D ION O, ©iS^fiJ 2 3 ©fig#±J| 

©«s»*«*JiH*Lje>6h*. 

[0 08 9] C ^bTNO,©j^S"J2 3«^^?K:iagF^ 
ilK ^orSO.ftUilPS^fi^iliJ^U. SO,3&i]KtH 

2 ^ e>gp«*'x tp^mm*nmas nmv-c i, no 
, sai&a 2 3 ©ag«^ * ic±m l . h z s ^^tn^ss 
T c . t .tcpj^urL*^„ -ec-c. ^^^ri*^ no 

fc£#(C. SO,Stm{iLgJ:«3^NO,[Rja^J2 3{CijfEA 
TSgEM#X©SSE*#^<&£t£g (OT. ©JS^ll^ai 
(igif^T) ^£jjfe«l^#5 1>W3«61*L«>6*14. 
Wx tif£«IS^P 5 1 ©BRM^J^iiig £ 5 

o b KM&?zm%.#x(Dffima}io*wmM2 3 ccac 

AT SSf «^ ©ijftS £ £ # ^ (ig-c* 5. 36 
&C> jjf£aPi^F5 1 ©HKl£|5ll^K:^^»ni|g5 2ft 
6©^©^fiD^±-t±L*6^-2.„ a^rtj^M^^ 

pa snr No x s5iS^j2 3 iczm-rzgmtfxvffim. 

«NOx©^PJ2 3<DH,S&£.mXs&mJ:K) i>&< . £ 

tcmnmm&s. 52^ h<Dm^<Dmmf)^±^ u «> 6 n 
^ c £ (c ct o j^^Jnsig 5 2 *i e,8Sfln 3 n/c*j^jg|^ 

*^^LTg^^©jSS*iiS < ttZ C £ ft < txZtc 

&>. NO,!Rjl^J2 3w^an±u*6n^.. 

[0 09 0] NO,!!R^fiJ2 3 3&5^jp$n-CSOxfefflPfl 
^F5 l*ssO,S(tH(4g^£M§n > «HS(»»D»S5 

2fr*mnmm*fxtpicmiiai}Lisbt>ti2> 0 cntcj: 

0 WO'N Ox 2 3 ©Sg#_B? U*£«> S„ C © J: 

n o, mm??} 2 3 *> h s o, *s?m $ a s c £ # s „ 
-e l -cm s o, ©its z s o x *m\imx$> zwMmz 

S O Xmi nJWTtC ttitctZS O.mtiHSm^T-itLA 
[0 09 1 ] ^tc, 13 1 6 *#MUTm=©^S0!l©S 

Ox amaskm^m^ r z> fc*©*oi»* - xcoi>r k 

BJ-T€>. ^t"9 7*4 0 0— Xr^ 7"4 0 4ttI9(C^L 
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tc*?-y7l 0 4£|S)*iT£>-S<D-C*t& 

iittf. 7*4 0 6-C«ijS*i^^5 1 #S O.St 

tH{4S^iiI8tl-&La?)6n-5. ^407 

-c tiffin * tdtmm $ s o , wmm isox> m 
m^iiSi:bA/F*jcfco'S£«F^e>» so„fttttn*6si£ 

T,.,.4H I S|B^IBttflltT e . t .43&JROM.3 4«:ga 

iiSiJjaSTc.tJ&SH, S|££PBte&@n\.t.JyJbT&£j!>> 10 
5WM?n5. ffiUggPJ&gTc.ttfH, suites 
ST,,,. «±T* S i «3£ 3 ftfc*§£«:« Xf^4 0 
9-^iittf. X^->7'4 0 9r»^SiS^^F5 1 3^5RS5 

2ftt>(Dm&miJQ&&±iil>lt>titl. XTvVA 1 2-v 
iiitf. 

[0 0 9 2] — ^408 tCfct^TeRj^rUSg 

iS-^tC«X7-5-7 - 4 1 O^iittf. ^4 1 orii 
«)WfflWST«.,**SO,ScHiH>fiiiJtT«.t.«T-r** 20 
^S^sfjj^sns. 4 1 0 >-C©jMS 

fl[T,. t 3&sso.sjcniM*aiaj$T«.«.JWT'r**iJra3es 

ftfcit&fCIXXT'? ^4 1 1 ^iiltfo 7,r- yZfA 1 1 

6 n -si ^(c^^Joiia 5 2 e>— 3£fi©SKf4#uyjn 

tM,&!>6ft. X-r^7"4 1 2^£jttf. —Jf. XT'?-? 
4 1 0tcte^r!RjaS'JSST t .,*5so,S:m^iaS[T 

«... &*)-fc^t$m.2tltcW&l l C\a.X?-;7'4: 1 2^£ 
ittf. Xf -^4 1 2tKlSO,®llISOXA5fl 
£«ZSOXiir1nWTr^J^JtaP*J^3tl. ^SO, 30 
RJR*£ S OX^JSffiS SOXimni 0 <b:*:£t>t§£- 
WJXf ->7'4 0 7'NiI§n5. — Xf?7"4 1 
2 tCfeOTieS O, S OX&mmmZ S OXmin 
JUT"?* i.7'4 1 3-^iittf. ^f? 

7*4 i 3 -cms o.tktuy hsn-st^K: 
j^^snag 5 2 #> h <Dfmmmim7-e o * e> m 

[0 0 9 3] S83©IIM0!!©*Jj£KouTi&BjT 
-So fit*, j^byt«fc5a«te8ri3:NO,ffla«w©ffl]t 

Jwr**»©Jt**6 i/TNo,«»BW*j*SJr*«: 
«. no.iwbbw©jbh«9l -r«c*>%^«+^©a«s 

mv$>z>tat>> NO.lRSBPRH, su4^-c*«ag 50 
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J: 0 aS<£t»Sf»#X £^ < #te LTffiiSlc N o x mt 
SU© j&g£Ttf 5Ci#ff5„ 
[0094] ftfc. $£W/*©*«F BNO«!RiBS?W2 
3©fi<*±ifttclS3n/d3&B-iz>l7- (S^H±r) &£<fc 

[0095] 1 7 *#.BSL.-C0=:©^ifeM©^E 

asp«»Ki:»5 5ti»a«2 2 «caasstifc±ijMffl»» 

f56ai. C<D±ffi®mmmS 6 a*>6»tt»5 6 b 
Ktol»T-OK^L^H»»«5 6 c 
Hf56di, MUC-5©iSi56 C> 56d* 
£»LfcSM«5 6 e i^TS. SBMS5 6cfc 
ct y»Mf 5 6 d &t tt-£*^ft N O, ©S^J 2 3 ifi 
rtilSn-C^-S,, #&gfl5 6 b Ktt»Mfi£?5 7tfR 
W6tl-S. C©i£fiS3g#5 7te. IZCD^H^OM 
!HIS#5 1 4H*«:J(IH»«*5 6 c lefaATZmSW 
XOiSliS-iat5 6 dK:jjEEAT-SSPa^X©^S 

5 3. MS-fe>lJ-5 4#SNO,®yaSiJ2 3StCi2S3 

[0096] C©<fc 5 ^1i^©m=:©^fe^l©^M^I© 

»«iWk«ar«. NO.©iiaf'j2 3©so,gttHA!iS^ 
mfr*4*tc. &=©£um-?«'-W'*:*jegg5 o d 

K5 0 d*aM-rS»^. ;<-f/«M5 0 dfci&fi-r 

d ©f^fe OtCNO, 2 3 *SKa S 4aS fc2t) t —77 
©NO,©j^l2 3©SO,tttU«Hl*lttf vx§m*f* 
*±X— ^©NO,«jS^!l2 3«catA31±*Ci3WC* 

^<-c^>. fBEfr©NO.«jWW2 3r»«^/^*iWt-r 

[0097] ^«C»H©«««CO(,>-Clttl«"r*. 

9toju*xammnm 5 0 <DKt> k> ic^mwmm 
mMmeonfimtzti*. 

[0098] ^Ioi^#MgP^{bgB6 0 *m 1 8 iCm 
■T. 01 8fC^L//cJ:5«:, 3rfttt&£»£iitft8i:6 0 
«gf«^2 2tCitiS$tlS±iSffl!lgfm i g6 Oai, ^ 
gP6 0bi. NO,©l^J2 3Zftm0tc!r-is^?6 
Odi, ^SP6 0 b i^r— »i^6 0 d©— 7^©^g|5 
*J£*W-*fll— #*Mf 6 Oci, ^SP6 0 b i-5r-~> 
>^6 0 d©±ia-^©^gPi«JS^fflfJ©^gp < b*Si^ 
T5^«f6 0 ei. Tffl»6 0 f 

No,©jig^j2 3\tm— fti&ge o cisfltcm— ass 

SP2 3 a^*t. *-»«»e 0 effliJ(tJ&-ial&P2 3 b 
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^w-r-s. m—fWMte o c&uiNo x $yi8?ij2 3©m 

S%&2 3 atCi^L,TJd-fflfl[-fe>-9"e 2 

ft. m~ ft i&g6 0 e KliNO x TO?J2 3<Dm-imgH 

bKtt#J##6 ltfKtt&ft*. 
[0099] ^##6 1BH18 tcHiirCTfiLfcfif— © 
&S4H1 8 &C$*^^l//cli|-©ftg4 ©53^93*3 & 
pt6ft£. $J§#6 1 &m— ©&■«:&& 4 *tCMLki!l. 

Xltf$-fti&g60 c^4*AU NO.Ri»n2 3« 
fg— 4ssS|52 3 a*>6mr^SP2 3 b ^ifij*» 5 ^Ifi] CC9& 

u -tb-cjunatttfe o e*^it!RF*jae o b 
^ro. T«fl»f»flFeo f^4*a-rs. C©4#© 
no«««»W2 3Kte.*sSf»#*©iftft#ia(i*Jll*fii 

teiiMifSVg 6 0a Zft LX&im 60b * 
gMR#X fcB(lz:#*» 6 0 e 4 iftA U NO, (BOTJ 
2 3 &&ZJS8IS2 3 b frt>m-j%&2 3 a 

6 0 b^iMO, Tttfl&Atfe 0 f ^iStBTS. 0 
fc#oTC©4*©NO.!WBOT2 3(C*rt*Sgf«#;* 

©i^ftfrfa «±i2Jii^rfii 4 t*s*f fa # ©m^ipj-c * s . 

[0 10 0] 4C3T. NO,©®Si|2 3©SO„tt'ttM& 

mzn 5 n o, ©s^u 2 3 jcatA-r z>$mtfx 

NO.WWW2 3 *j»«#**jaaw-*2n*iic»0ui*i 
rss. — kwk. so.ttHttaa*tf9*i^«:tt3»« 
^©^KSi:b&satfSf&s«SJt*/c« y ? ^tcsnr i> 

NO,*jWW2 3«:»X'S-aSPa*/XitiK:t35fe 

mmm^tft. c©*jK^*JNo.wtew2 3±-c 

*tfW##6 1 #*—©{&«« *oT NO. «jiBW 2 3 
*j»«^X*J«Wl5lK:»nri»*4. N0.9SBW2 3 
«H19 (a) K*t/kJ:5Kl-Bai23a*6*- 
i*»2 3 b*C|«il*5«:-3tiT»<rfC»a&&*J*<<C*. # 
I***. S 4. NO x ®MM 2 3 Tt3d»«±««3&> 6T» 

*^>gpmTtife{l'J©NO,(RJK^2 3©gP^-C*^0^ 
SP2 3 b©iSg#SfciiS< . AtJJtCH, S&£H*6ffll£ 

icmm-rz. *fest«T»«i©No.«j8BW2 3 

©Si5^-C*-Sm^SP2 3 b©»fl»*H. S#fe£BHteia 
SKSBt 6 . N O, WMM 2 3 <D±ffi.M<»um*tb 

ffl2 3©§P#-C&&Jif— JiSP2 3 a©aS«SO J ,SSttt 

[0101] *C"C. *»W©a!E3©ll«0l'Ctt. so 

8 ttffi*sit>«:*ji>Tmtf«»#6 i*^— ©caste 
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*S4#fc^T»W©NO.!ftRW2 3<D$lfr-C$>2> 

mr.m®>2 3 b©ea***H, s^^^asT t . t -.{cnj 
jt o -r «cfo um-t >-y-6 3 tc<t-5 race 

K. «»^6 ©ttB^iftJOSW.*. CftiCJ: 

0 NO, iRj^pJ 2 3 J&«Eti £ ©3fGj jWSMk L . 
tfl##6 1^9&**£T&«Lhttlffr*ofcNO. 
Rttffll 2 3 ©Sif-ii£gB 2 3a #gfStT*W 4 tt «3 . tt» 

10 ?»2 3©Jpr«SaJ2 3b#tSN!U:«M4a*. C©/c£> 

ttoTt>SNO,«a»W2 3©*Z1«B|J2 3 b©fiflRi 
T#* 9 . mewmfr 6 1 £§Jt> ft** *rSWLhi«irc 
&itc®Mffl2 3fttCfel»-C{g&4%-?-Cl>&NO,!R 
KM 2 3 i£§B2 3 a .019 
(b) iCTjkVtcJz^lC— B#6<J«:NO,©^f'J2 3©SS 

##6 1 ^rC©*S^z:©{iM(Ciffi^-r-5 > 4. wem 

«TiSM© n o , mmm 2 3 ©gp^-c * -s^-^gp 2 3 

20 a©iaS**H 1 s«^l»&«RT«.,.tt:itilLr. m- 
ag^>1>- 6 2 tc «fc ■oXMmZft&MB&fiHt S&£M 
>&ffllST«...4tt4. C©«^. WCK^Jg^e 1 

©fes^4^«p^x^o mao^iJKM-ca. so.&a 

A!ffllJ{c±i6UfcJ:5K:«}WF6 1 #499**. 6ft. c 
ftKJ:0H 1 S*«^3-tt*Citt< NO x ©^J2 3^fe 

[0102] S20^#fl§UT^E3©IWfe^!l©SO x )ft 

tBMS*^TTS/-C©©*IJ^l/-^>tC-Pt,»T|SHJ-r 
5. 7'5 0 0—Xt-v7'5 0 4«H9tC^L/cX 

30 fj^l 0 4 4l5l^-r*-2.CDt , giBH?: 

Xf^5 0 5TB. H— ©HiiWc^L/^c 
«^ tt^rffitct ■oTSf»*X*fflai/MoNO,lRjfWP! 
2 3 K&AT£gMn#*©gMR£«8:l:£ V ^ fKtSfc 

?-^^"5 0 6tCtet»T. H 1 6©^-r--^ 7" 4 0 7 4151111 

tc. «3e*yfc«aue*ftfcitso,!RjB«2sox. 

T«.,.J&»ROM3 4«:lBft3ftte"7»7 p *»6IWa3ft 
S„ *f- » 0 7 TtJ^— SS-fe>-9"6 2 J:O'0— 

40 ?asH2>-^6 3fcj:o-c^n-eft^tU3ftfc-^©©jg 

»fiaaT c . tl **J:atT t . tl **H 1 S#6fltH»&iBa[T«.,. 
<fc»)ftt»3&»5*»*fiRffi3ft*. ©^iJS^Tc.t,*?^^ 

T.., 1 «*H,S«fflW««T«. t .J:»)«»ftt>isWe3 
fttcm&lC l«f»^5 0 9^i Jttf. 

[0103] — ^7^5 ^5 0 7 los^-cwmmg. 

t«. tl *fcttT«.,.3&JH 1 S«^HBfiaiflET«.,.«J:-C 
ft-SiflCeSftfcW^tCtt^f-y^S 0 8^4iltf. X 
f^5 0 8Ttt*U«#6 1 ©{4B4^-©{4g 
4©|g-C^DjfeiL6ft > Xf^5 0 9^4itt?„ 
50 »^"5 0 9-Ct3:ttSO,«]aji2SOX3&fiMSii2SO 
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XminJii(T-C'*-S*S^*iJ^3n. t&SOMMMZ. S 
OX*»«j£tf£ S OXminJ: K) i>X^^m^iCit^^ y 

7 , 5 0 6'vii?n5 t — 2r. x^2»7*5 o 9^cfci^r 

*£S 0,5RjSaZ S OX**«£|B£ S OXminJWTf*^ 
ti^tCtt. X^i-T'S 1 O^iittfo ^f^5 10T 
ttS O.fifcffl:? 5 V -b ? h $ ftS • V v 

[0104] tats. mmcommw-ciztyWfrG i 

tr5 5 a^e»^AT€.gm^©iiS4T,^]K:*fL/rai^ 10 

o,©j^j2 3 %ais-r-5Sfm**x©^/c^-c^ < m, 
a* &^H-r -5. ct^rs a. 

[0105] JJfc, *^©NO,©M^J2 3ttiM*' 
1ST -5 1 £ b N O, *&mT 6 t * tc£jj£ § *i 

[0106] t.tc. ^mmmtcto^x no 

©W^©«ift^tf. Vtcifi^X, rNO.lRjSBWj 
it. tNOMWffll £ rNO,©#SiJj <i©W:fr£^ 

wsa n o, ^mm.m<m-cmm s i± * 1 1 kj: 

HiJ ©ffe. r®»j tcStiSTS rjagj ©xflefc^tf. 30 

[0107] 

r*«Klrfc3R©«*(-3t««TK:«g|K:<e#sn*. 
[0108] $fc v Hll 5©^{cj;n«. P»^fcft6 



[^ 1 ] Sil-©l^^©rtjl»a©£<*0ra£. 
[02] H l S-fe>if©«iS^-r0-C*^ o 
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